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THE BICYCLE AND THE AUTOMOBILE. 

The history of sports and pastimes in this country 
furnishes no parallel to the rapid growth in popularity 
of the bicycle, and its even more sudden decline as a 
means of recreation. Its decline is rendered the more 
puzzling when we remember that the medical profes- 
sion indorsed bicycle riding as being, when followed 
in moderation, of valuable assistance in keeping the 
body in good condition, and in the cure and prevention 
of certain ailments that arise from sedentary habits 
and the lack of a proper amount of outdoor exercise. 
So true is this that if it were possible to gather the 
testimony of the hundreds of thousands of people in 
this country, whose "wheels" are to-day rusting in 
the cellar, or stored ingloriously among the top attic 
lumber, it would be found that not a few thousands 
of them would readily admit that they have never en- 
joyed the perfect health which was theirs when the 
Sunday trip into the country or the evening ride on 
the boulevards or cycle paths formed an important 
and pleasurable item in the routine of their lives. 

The causes for the decline were many. The chief 
trouble was the very one that is threatening the auto- 
mobile to-day — people rode too fast and too far; and 
those who were not gifted with the muscular and 
constitutional equipment necessary for riding centur- 
ies, or even half-centuries, without distress, began to 
associate the bicycle with aching limbs and an ex- 
hausted body. Another and scarcely less active cause 
of the decline was the introduction of cheap bicycles, 
and the placing of the wheel within reach of everybody 
who could And the necessary forty or fifty dollars for 
its purchase. Bicycling became unfashionable; and in 
this respect the decline of wheeling is one of the most 
startling signs of the fact that the American people 
are fast losing that independent, democratic spirit 
which for three centuries has been one of the distin- 
guishing characteristics of the race. When the fad be- 
came unfashionable its death-knell as a pastime of uni- 
versal popularity was sounded. The bicycle was rele- 
gated to uses purely utilitarian. As a means of trans- 
portation it will always fill a useful place in the econ- 
omy of everyday life; but that bicycling will ever win 
back anything of its former position as one of the 
most fashionable and popular means of recreation is 
most improbable. 

But what of the automobile? Will like causes pro- 
duce like effects? Already the speed mania is threat- 
ening to work injury to automobile interests by multi- 
plying the lists of casualties and provoking a prejudice 
in the public mind. It is gratifying to know that earn- 
est efforts are being made by the great body of auto- 
mobilists as a whole to prevent reckless driving, and 
save this splendid sport from the harm that was done 
to bicycling by the growth of the "scorching" habit. The 
introduction of cheap and reliable automobiles (and if 
the plans of certain firms do not miscarry, the market 
will within the next two or three years be flooded with 
such) will bring the automobile within reach of the 
pocketbook of ten times as many people as can afford 
a machine under existing conditions. Before many 
years the boulevards, concourses, and turnpike roads 
will swarm with devotees of the latest sport. Shall we 
in this splendid means of recreation see repeated the 
history of the bicycle? Will it become unfashionable? 
Possibly in a limited degree it will; although it must 
surely remain to the end of time one of the most useful 
means of transportation, both for freight and passen- 
gers, that invention has placed at the service of man, 
rivaling, if not surpassing, the locomotive and the 
trolley car. 

There is this much to be said in favor of the pros- 
pects of the automobile maintaining its present popu- 
larity as a means of recreation, namely, that, unlike 
the bicycle, it affords a means of travel that is com- 
paratively free from effort, and may be made, if so de- 
sired, positively luxurious. 
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LOSS OF THE FLAGSHIP "MIKASA." 

It is the very irony of fate that the flagship "Mi- 
kasa," after enduring the stress of eighteen months 
of bitter warfare upon the high seas, should be lost in- 
gloriously, during the piping times of peace, while rid- 
ing at her moorings in a home port. Not merely the 
Japanese themselves, but the whole world must feel a 
sentimental interest in the ship that flew Admiral 
Togo's flag from the first naval engagement at Port 
Arthur to the final splendid triumph in the Sea of 
Japan. What the "Victory" was to Nelson, and the 
"Hartford" to Parragut, the "Mikasa' 1 ' was to Togo; 
and when the latest chapter of naval history comes to 
be written, the two names will be indissolubly associ- 
ated. - 

The "Mikasa" was a noble ship. She "looked the 
part" she was supposed to play, and she played it 
well. In the two great battles in which she was en- 
gaged, both the ship and its crew suffered more severe- 
ly than any other Japanese ships in the line. At the 
time of her construction in 1901 she represented the 
latest theories and practice in battleship construction, 
and she will be surpassed only by the monster battle- 
ships, now proposed, whose distinctive features have 
been based upon the lessons derived from the perform- 
ance of the "Mikasa" and her class when in action. 

According to the dispatches, the loss of the ship was 
due to a fire, which started during the night and spread 
to the after magazine, which exploded and "blew a 
hole through the side of the ship," causing her to 
founder. It is difficult to understand how the explosion 
of the magazines could inflict merely a local injury. 
A catastrophe of that magnitude usually, as in the 
case of the "Maine," tears the ship absolutely in two. 
Hence the cabled statement that the ship sank in shal- 
low water and can be raised is extremely puzzling. 
The mystery can be explained only by the publication 
of the official details of the disaster — something which 
the extreme reticence of the Japanese naval depart- 
ment renders very unlikely. 
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BISK OF DERAILMENT ON ELEVATED RAILROAD 
CURVES. 

When the elevated railroad system in this city was 
opened, about a quarter of a century ago, it was freely 
predicted that sooner or later a derailment, accomp- 
anied by great loss of life, would occur. The public of 
that day considered that there was great risk in the 
operation of a railroad that was carried entirely upon 
an elevated structure, 20 or 30 feet above the street 
level. It is a really remarkable fact, and one that 
must be mentioned to the credit of the company, that 
in spite of the enormous traffic over the elevated sys- 
tem, a traffic which in density is not paralleled in any 
other place in the world, this is the first accident that 
has occurred involving a heavy loss of life. Such 
fatal accidents as have happened were due chiefly to 
collisions; derailments have been less frequent, and it 
was reserved for the shocking mishap of September 
11 to record the first serious loss of life due to this, 
cause. 

The elevated railroads, considering the extremely 
sharp curves and the great number and comparatively 
high speed of the trains, have been, in fact, singularly 
free from derailments, and this is due to the excellent 
system of guard rails adopted, there being a guard rail 
on both sides of each rail, or four altogether to each 
track. Moreover, the guard rails are deep and well 
bolted, so that should a wheel leave the track it would 
be difficult for it to mount the guard rails and get away 
from the structure. At the same time engineers gen- 
erally have realized that the elevated railroads in this 
city have presented and do now present a very serious 
source of danger at the sharp curves by which the 
tracks run from the avenues into cross streets. The 
tracks, as we have said, are heavily guarded at these 
points; where it is possible the outer rail is super- 
elevated; and in every case a heavy steel rail takes the 
place of the ordinary guard rail on the inner track. 
These precautions are necessary, for the curves are so 
sharp that, if the trains are run around them at any 
speed above eight or ten miles an hour, the centrifugal 
force becomes excessive and there is a decided risk of 
the wheels climbing the track. Although the super- 
elevation of the outer rail is a safeguard for moderate 
speeds, it affords but little protection when the speed 
rises above the particular maximum speed correspond- 
ing to any given superelevation, and there is no deny- 
ing that elevated trains are being run around the 
curves at a speed much higher than the latter have 
been built for. An easy method of detecting whether 
the superelevation and the speed are properly related 
is to notice whether, on passing around a curve, the 
passengers are swung to the outside of the curve. If 
they are, the train is going too fast for that curve, and 
the more violent the outward fling, the more severely 
are the guard rails and the flanges of the wheels on 
the outer rail being strained. If the pressure upon 
them passes a certain point, it will become sufficient to 
enable them to "bite" and climb the track. 

About the time of the introduction of electric trac- 



tion on the Elevated, the engineers were running their 
trains around the curves at such a reckless speed that 
this journal entered a strong protest and pointed out 
the great risks incurred. The speed was immediately 
modified, and for some time after the line was electri- 
fied, we noticed that great care was being taken in 
passing the curves. Gradually, however, as the motor- 
men, and possibly the superintendents and other offi- 
cials, have become familiarized with the higher speeds 
which are possible under electric traction, they have 
permitted, unconsciously perhaps, the use of an exces- 
sive rate of speed around these curves, until, as matters 
now stand, the trains, and especially the last few cars, 
are being whipped around the curves at a speed that 
simply invites disaster. 

As we have shown elsewhere in this issue, the acci- 
dent at Ninth Avenue and Fifty-third Street was due 
to the fact that a train which was running down Ninth 
Avenue found itself suddenly switched into the curve 
leading to Fifty-third Street. It is probable that the 
whole train would have remained on the tracks and 
gone straight around the curve, had the outer rail been 
properly superelevated; but superelevation is im- 
possible at this point, for the reason that the outer 
rails of the Fifty-third Street curves have to be kept 
down at level grade in order to carry them across the 
Ninth Avenue rails. 

The crossing at which this accident occurred is a 
notoriously dangerous one. Much of the risk is due 
to the present system of operation in which too much 
is left to the "human element." The danger could be 
eliminated by introducing the automatic stop and plac- 
ing it in such a position that when the switch was set 
for Fifty-third Street, it would stop Ninth Avenue 
trains, but would allow Sixth Avenue trains to run 
through. This is an age of automatic control, and in 
the presence of the late awful disaster, it is binding 
upon the Interborough Company to place the control 
of this dangerous crossing as far as possible under 
automatic supervision. 



AN IMPORTANT INNOVATION IN TELEGRAPHY. 

The important problem of economy in the works of 
telegraphic services has just been solved by a new 
technical application of the very greatest importance. 
The gravity of the problem in question will at once be 
recognized when it is borne in mind that, at the present 
day, there is a steadily increasing rise in the cost of 
public services in all civilized countries, due to a 
growing demand for new and indispensable lines and 
for increased speed in transmission, thus necessitating 
use of costly apparatus requiring an augmentation in 
the electromotive energy employed in electric stations. 
Signor Magini, an Italian electrical engineer, well 
known already for several useful innovations in the 
field of electro-technics, has recently been devoting 
much study to the operation of the coherer inserted 
above a telegraphic wire subjected to electric vibrations 
originating from a low-power induction coil. His Obser- 
vations have led him to the discovery of an extremely 
simple arrangement which solves in a very happy man- 
ner various problems still existing in connection with 
every-day telegraphy. In addition to this the device 
works equally well whatever the distance may be be- 
tween the telegraphic stations, and whatsoever the 
material condition of the wires in use on existing 
lines. There would thus be no need to make alter- 
ations in existing services but, it may be pointed out, 
that with the new system telegraphic communication 
may also be carried out under existing generic condi- 
tions by means of very thin wires, instead of the thick 
and expensive conductors or "leads" now generally em- 
ployed — a point of exceptional importance, especially 
in connection with the erection of new installations. 
All competent persons will at once recognize the im- 
portance of the innovation from the above brief re- 
marks as to the actual condition of telegraphic wires. 
As a matter of fact, interruptions in telegraphic ser- 
vices depend almost always upon defective insulation 
of the conductors (especially during bad weather), 
upon short circuits, "earths," etc.; fortunately all these 
causes have no effect at all upon the transmission of 
the new currents selected and practically employed by 
Signor Magini. These currents are of an oscillating 
character and neither disturb, nor are disturbed by, 
ordinary currents — a fact the importance of which 
cannot escape the attention of those who understand 
anything about telegraphy; furthermore, they have the 
singular property of rapidly passing over electric con- 
ductors even when such "leads" are imperfectly in- 
sulated (whether due to bad weather or other causes) 
or have not been insulated at all, and also if short- 
circuited to earth or if the continuity be even inter- 
rupted. To put the matter briefly, the new "Magini 
system" insures perfect telegraphic communication 
under even the worst possible conditions in the elec- 
tric status of the leads. 

M'agini's transmitter comprises a small Ruhmkorff 
coil, into the primary circuit of which there are sent, 
by means of a special key, currents emanating from the 
few cells of some dry batteries, while one of the ter- 
minals of the secondary circuit is placed in communi- 
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cation with the lead. The current, inducted by a spe- 
cial arrangement of the circuit which is as simple as 
it is original (both at the transmitter and receiver 
ends) is transformed into a vibratory pulsating cur- 
rent; at the receiving station it reaches a coherer of 
special construction and causes the operation of any 
suitable telegraphic apparatus, using either Morse sig- 
nals or printing signs, etc., on the Hughes principle. 
This coherer (which is apparently directly opposed to 
all coherers hitherto known) -establishes or breaks its 
coherency with rapidity and certainty; once placed in 
operation it continues to work with perfect precision, 
all the drawbacks (such as excessive sensitiveness, al- 
ways causing great variability) common to other types 
so far known having been successfully done away with. 
This new coherer will, therefore, be of great value for 
use in connection with wireless telegraphy. 

Although only a few volts are used at the transmit- 
ting station, and while there are only two dry cells at 
the receiving center, still messages can be safely for- 
warded over distances amounting to hundreds of miles; 
hence with the new Magini system the use of cumber- 
some and expensive batteries of cells or accumulators 
at telegraphic stations becomes a thing of the past. 

The new system practically admits of duplex tele- 
graphy, without recourse to the actual complicated 
means employed — means which necessitate scientific 
and special technical knowledge on the part of the 
employes and which, furthermore, are exposed to all 
those multiple causes which induce modifications in 
the electric condition of the wires, thus necessitating 
continual variation and readjustment of the electric ac- 
cord existing between the different offices or stations. 
When mounted in derivation on the two extremes of an 
electric wire, Magini's transmitter and receiver do not 
necessitate any alteration in existing plant, and two 
different messages can also be sent over the same wire 
at one and the same time. 

A further, and very valuable, application of this 
system lies in its applicability to use in submarine 
work; not only does it double the power of the cable, 
but it also enables two messages to be sent together 
over one and the same cable. 

The high charges made for sending telegrams over 
long submarine cables is due to their low capacity, 
when considered in proportion to time and to the large 
amount of capital invested therein. The possibility of 
doubling their present capacity, and of transmitting 
two messages at once, hence will be equivalent to re- 
ducing the present charges for cables by one-half. 

As the currents employed by Magini have the pe- 
culiar property of being able to jump over gaps or 
breaks in the leads and continue their journey undis- 
turbed, this gentleman has been able to maintain un- 
interrupted communication over wires and cables, the 
inner core or conductor of which has been broken — i. e., 
under conditions with which existing methods would 
have been entirely unable to cope. Consequently, should 
a submarine cable become worn out, or unserviceable 
for any other reason (e. g., accidental breakage of the 
core during laying, infiltration of sea water and conse- 
quent rusting due to electrolysis, et hoc genus omne), 
telegraphic communication can nevertheless be kept up 
with Magini's system until the long and costly opera- 
tions of fishing up and repairing the cable are com- 
pleted. 



THE EFFECT OF HYDROGEN ON GAS ENGINE 
COMPRESSION. 

BY GEORGE M. g, TAIT. 

As many are aware, one of the main difficulties en- 
countered in the steady performance of a producer-gas- 
operated gas engine is caused by the fluctuation in 
the quality of the gas generated by the producer, and 
as a proof of this we have all noticed the excellent per- 
formances obtained from gas engines operating on il- 
luminating or natural gas, of a fixed analysis, as com- 
pared with the somewhat varying runs obtained with 
the same engines when operating on producer gas. 
This absence observed in the operation of the engine is 
more noticeable in conjunction with the suction type of 
producer where no gas holder is employed, the reason 
for this being that momentary variations which al- 
ways occur in the present type of producer are not 
felt so much where a large gas holder is employed, as 
the lean gas has an opportunity for mixing with the 
other gas already in the holder, with the result that 
the supply drawn by the engine is more or less of a 
constant quality. 

In acknowledging, therefore', that the quality of 
producer gas varies, our next step is to ascertain the 
cause of this variation and to indicate if possible a 
remedy therefor. 

The theoretical analysis of producer gas made from 
anthracite coal would be about as follows: 

CO 27.0 per cent by volume. 

H 12.0 per cent by volume. 

CH 4 1.2 per cent by volume. 

C0 2 2.5 per cent by volume. 

N 57.0 per cent by volume. 

O 0.3 per cent by volume. 

B. T. U., 137.5 per cubic foot. 



Unfortunately, however, in practice the quantity of CO 
will be found to be much lower than the above, while 
C0 2 and H will correspondingly increase. This change 
in the gas is, however, not shown by the usual calori- 
meter test, due partly to the fact that as the CO de- 
creases it is offset as far as heating value goes by the 
increase of H; this increase sometimes causes a rise 
in B. T.- U. above the figures first mentioned. 

However, a gas high in B. T. U. is not necessarily 
a good gas for engines, especially if by this increase 
we have to sacrifice high compression in order to guard 
against pre-ignition; and as, in the case of the present 
producers, high B. T. U. generally means a high per- 
centage of H, this increase in heating value proves to 
be rather a detriment than otherwise to the engine, 
performance. 

The engine builder is aware that his compression 
must be governed by the maximum amount of hydro- 
gen which his engine is liable to encounter at any time 
during the run, and he therefore is forced to put the 
compression much lower than he otherwise would do 
in order to safeguard himself against pre-ignitions. It 
would appear, therefore, that if a gas sufficiently rich, 
but at the same time having little or no H, could be 
manufactured, ideal results would be obtained. 

That this is the case has been demonstrated by the 
wonderful results obtained in Europe from gas en- 
gines operating on blast furnace gas, which, although 
of a very low heating value, are free from H and con- 
sequently admit of a very high compression on the 
engines. In support of this argument it is interesting 
to note that gas engines are now operating on 9,500 
B. T. U. and even less per brake, horse-power on this 
gas, where the compression has been raised to 200 
pounds, whereas the same make of engines operating 
on producer gas of a richer quality, but containing H, 
are found to consume from 11,000 to 12,500 B. T. U. per 
brake horse-power, but with a compression of only 
130 pounds. The present outfit for the manufacture of 
producer gas comprises a producer, scrubber, purifier, 
and in some cases a gas storage tank or holder. The 
fuel is burned incompletely in the producer either by 
forced or induced draft, the resulting gas passing off 
to the engines. 

Now in practice it is found that the fuel bed would 
get intensely hot if supplied with air alone, and as this 
condition would cause undue clinkering of the fuel as 
well as a lean gas, there is introduced steam or water 
vapor along with the incoming air for the double object 
of lowering the temperature of the fire by the heat- 
absorbing property of the steam, and in cases where 
the temperature is high enough the dissociation of said 
steam or water vapor occurs, the oxygen uniting with 
the carbon of the coal to form CO while the H passes 
off in the gas, enriching the same materially. 

The one defective feature of this system is that the 
percentage of H is continually changing, owing to the 
varying temperatures of the fire, which at one time is 
too cool to decompose the steam and merely allows 
the same to pass through the fuel bed in a superheated 
condition; while at other times when the demand for 
gas is greater and the rate of combustion consequently 
higher the resultant rise in temperature dissociates the 
steam, making a variation in all of from 5 to 20 per 
cent of H in the gas by volume. 

The engine builder, being aware of this unknown 
quantity in the form of H upon which his engine has 
to operate, is compelled to sacrifice high compression 
and the incident economies therefrom in order to guard' 
against pre-ignitions and to lower the compression so 
that the working efficiency of the plant is very much 
impaired. 

That the compression at which the engine operates 
has a powerful effect on the economy of the plant is 
well set off by the performances of a certain well- 
known make of engine on producer gas containing 
hydrogen, and blast furnace gas containing no hydro- 
gen, as follows: In the first instance the engine, the 
compression of which was set to 120 pounds, uses 
11,500 B. T. U. per brake horse-power per hour, while 
in the second instance engines of the same make with 
a compression of from 170 to 200 pounds are operating 
steadily on 9,500 B. T. U. per brake horse-power. 

This enormous saving accomplished solely by in- 
creasing the compression, is very obvious, and when 
it is realized that these results are only possible where 
H is eliminated from the gas it would seem that a 
producer which would supply a gas sufficiently high in 
CO to obviate the necessity of too large a cylinder 
would give ideal results in engine practice. 

Having this object in view, producer manufacturers 
have long been experimenting with other diluents to 
take the place of steam, but until very recently noth- 
ing satisfactory had been accomplished. Now, how- 
ever, there are two or three plants in the course of 
erection upon which a new system is being tried in 
which the steam is replaced by a diluent consisting of 
cooled exhaust gases, which bids fair to answer all 
requirements. 

The action of this substitute for steam is said to be 
very marked, the C0 3 in the exhaust gases burning 
back to CO when passing up through the fuel in the 



producer, absorbing heat, while at the same time the 
analysis of the gas shows a higher percentage of CO, 
which along with the high compression admissible is 
expected to offset the absence of H. 

The special feature of the gas in this system that 
should recommend itself to engine builders is the fact 
that the analysis remains fairly constant under vary- 
ing loads, and owing to the absence of hydrogen and 
consequent dangers from pre-ignition very high com- 
pressions should be safely carried without danger ac- 
cruing therefrom. 

It is expected when the installations embodying the 
improvements are perfected a solution may be found 
for the difficulties heretofore experienced. 



THE PHOKOCARD. 

The phonopostal, says La Nature, is an apparatus 
which registers and afterward reproduces the human 
voice, by means of a sheet of pasteboard, shaped like 
a postal card. Jules Verne conceived the idea of re- 
placing the old wax cylinder used in other phono- 
graphs by a sheet of paper, which could be posted 
like a letter. 

The advantages of the phonopostal are numerous. 
The records are made by an ordinary phonograph of 
the simplest possible type simply by means of a 
stylus provided with a sapphire point. This point 
presses on an impressionable substance, called "sono- 
rine," spread on the surface of the card. The merit 
of the invention consists in the discovery of a sul.- 
stance which can be easily spread on a sheet of card- 
board and possesses all the advantages of the wax- 
coated cylinders. Moreover, sonorine is able to stand 
the strain of transmission by mail. The sounds are 
inscribed in a spiral, which commences at the outside 
edge of the card and continues in an ever-narrowing 
curve until it forms a small circle, hardly the diam- 
eter of a small coin. The record is so deeply engraved 
in the coated cardboard that not more than two or 
three syllables are lost by the two stampings of the 
post office on the concentric lines. 

Seventy-five or eighty words can be inscribed on a 
phonocard, which is sufficient for news. One object 
of the phonocard is to replace the illustrated postal 
card. Furthermore, it is possible to be far more 
chatty on a phonopostal than on an ordinary postal 
card, for on the latter there is only a little rectangu- 
lar space left which can be written on. 



THE CURRENT SUPPLEMENT. 

The United States Geological Survey has for a num- 
ber of years been studying the underground waters be- 
neath the central great plains. The investigation is 
reviewed in a strikingly illustrated article which opens 
the current Scppi.km kxt, No. 1551. Mr. M. T. Cook 
writes on the banana. A highly instructive article is 
that on the spider and its web, by Maurice Koechlin. 
Prof. Sommer explains simply and clearly some meth- 
ods which he has devised of investigating movements 
of expression. Sir William Crookes delivered an 
impressive paper on diamonds before the South Afri- 
can meeting of the British Association for' the Ad- 
vancement of Science. The first installment of the 
paper is published in the current Supplement. A num- 
ber of extensive automobile testing laboratories have 
recently been fitted up in Paris. One of these is very 
fully described and illustrated. Mr.. Walter L. Webb 
contributes an instructive paper on reinforced con- 
crete, explaining its principles, with practical illustra- 
tions. "Electric Lighting for Amateurs" is the title 
of a lucidly-worded and fully-illustrated article describ- 
ing some simple electrical work that can be carried out 
at home. Mr. H. Lemmoin-Cannon discusses the prob- 
lem of sewage and its disposal. J. H. Long discusses 
the important question of protein and its relation to 

food. 

» « m >♦ 

PRODUCING HIGH VACUA. 

The German scientific journal Prometheus states 
that the English, physicist Dewar has found a new 
process for obtaining high vacua, which forms another 
practical employment of liquid air. It is known al- 
ready that charcoal possesses the property in a high 
degree of absorbing gases. Dewar has demonstrated 
that this absorptive property' of charcoal increases 
manifold if it is cooled to the temperature of liquid 
air (about 185). The absorption takes place so ener- 
getically that if the charcoal is contained in a closed 
vessel the latter soon becomes void of air. 

Where formerly the quicksilver pump had to be 
worked incessantly for hours and days, it now suffices 
to attach a tube to the vessel intended to be freed 
of air, into which some charcoal, preferably of cocoa- 
nut shell, is placed, which has been immersed in liquid 
air. In this manner a .vacuum is obtained within a 
few minutes suitable for producing cathode or X-rays. 
This method possesses also the advantage that the 
moisture, which can sometimes be only removed with 
difficulty from the vessel, is at once condensed i.i the 
tube. 
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THE ELEVATED RAILROAD WRECK IN NEW YORK. 

The recent fatal accident on the elevated railroad in 
this city was due to the fact that a train that was run- 
ning at a speed of twenty to thirty miles an hour attempt- 
ed to pass around a curve on which the safe speed was 
only eight or ten miles an hour. In spite of the heavy 
guard rails on the inside and outside of the rails the 
tremendous centrifugal thrust caused two of the cars 
to climb the track and plunge over the edge of the 
elevated structure. 
At the point where 
the accident hap- 
pened, at 53d Street 
and Ninth Avenue, 
there is a junction 
of the Sixth Avenue 
branch of the ele- 
vated with the Ninth 
Avenue branch. The 
cars curve off from 
the avenue into the 
cross street with 
the characteristic 
abruptness of all 
such elevated rail- 
way curves. As this 
curve has to be car- 
ried across the Ninth 
Avenue tracks, it is 
impossible to super- 
elevate the outside 
rails, since to do so 
would bring them 
several inches above 
the level of the 
Ninth Avenue tracks 
and produce a dan- 
gerous hump in 
the same. A curve 
with similar condi- 
tions exists at 53d 
Street and Sixth 
Avenue. Evidently, 
from what has been 
said, the trains that 
take either of these 
curves should be run 
at a much slower 
speed than they can 
on curves that are 
properly superele- 
vated. The trains 
that are intended for 

Sixth Avenue are switched into 53 d Street by a man 
who is stationed in a signal cabin at the point where 
the Sixth Avenue branch begins. It is his duty to 
watch the colored disks which are carried at the 
front end of each train to indicate whether it is to 
run down -Ninth Avenue or Sixth Avenue, and set the 
switches accordingly. On this particular occasion a 
Ninth Avenue train, apparently with its disks properly 
set, came rapidly down the grade from 59th Street 
station, but through some error was switched onto 
the sharp curve into 53d Street. The first car, which 
was a heavy motor car, swayed over heavily as it 
struck the curve, but passed safely around and was 
brought to a stop not far from the wrecked train. 
The second car, however, was what is known as a 
"trailer," that is, a light car without motors, and 
it jumped the track almost as soon as it passed onto 



the curve, wrenched loose from the heavy motor car 
ahead, breaking the couplings, drove ahead diagonally 
across the Ninth Avenue tracks, swung completely 
around, and fell over onto the sidewalk below. As it 
fell, the car rolled completely over so that it struck 
roof down, one end of the car resting on its roof on 
the elevated structure, and the lower end resting 
upon the crumpled-up wreck of the roof and the front 
of the car, on the street below. The car, and in fact 




View Looking Southeast, Showing to the Upper End of the Second Car, and the Position of the Third and 

Following Cars of the Train- 



the whole train, was densely crowded with working 
people, who, as the car struck the street, were flung to 
the forward end, where most of the fatalities occurred, 
a dozen lives being lost and some two score being 
more or less seriously wounded. 

The third car was carried forward by the momentum 
of the train directly against the northwest corner of 
the adjacent building, where it came to rest with its 
front platform about on a level with the fire escape of 
the second floor of the building, and its rear half rest- 
ing on the elevated structure, in the position shown in 
one of our engravings. The people in this car escaped 
by climbing from the platform to the fire escape, from 
which they made their way to the street. The other 
cars to the rear remained on the track and suffered 
no injury, not even the glass in the windows being 
broken. This is accounted for by the fact that the 



instant the coupling between the first car which 
rounded the curve and the second car was broken, the 
brakes were automatically set throughout the whole 
train, and this, coupled with the resistance of the two 
wrecked cars as they crashed across the guard rails 
and tracks, served to bring the rear half of the train 
to a stop so gradually that no injuries resulted either 
to the passengers or the cars themselves. 
When the second car turned over and fell to the 

street the upper 
structure, such as the 
roofs and sides, was 
completely wrecked, 
the roof being prac- 
tically opened out 
its entire length. 
The car was one of 
the lighter pattern 
built when the ele- 
vated was a steam 
railroad; and al- 
though it was amply 
strong to resist the 
stresses of ordinary 
operation, it proved 
to be an utter death 
trap when exposed 
to the rough hand- 
ling of this derail- 
ment. Herein we 
find another argu- 
ment for the rapid 
introduction of all- 
steel cars. Had this 
second car been of 
the same type as the 
heavy steel motor 
cars of the Subway, 
it would probably 
have kept the track, 
or, if it had been de- 
railed and thrown to 
the street, it would 
have maintained its 
form sufficiently to 
have prevented 
much of the terrible 
loss of life. It has 
been proved over 
and over again that 
all-steel freight cars 
will pass through a 
derailment or a col- 
and retain their shape so that they are 
repaired an J put in service again, while 



lision 

easily 

the wooden cars in the same collision will be broken 

up beyond recovery. In the presence of this disaster, 

we cannot but feel that another urgent call is being 

made for the rapid substitution of steel for wooden 

cars in passenger service. 



Electrification of Swiss Standard-Gage 
Railways. 

It is said that the Oerlikon Machine Works, of 
Oerlikon, Switzerland, and the Siemens-Schuckert 
Works, of Berlin, have arrived at an agreement ac- 
cording to which these two firms will take up jointly 
the study of the problem of the electrification of the 
Swiss standard-gage railways, as well as execute any 
business transactions in connection therewith. 




View Showing the Ninth Avenue Uptown Track, the Curve of the Downtown 

Track Leading to 53d Street, and the Sidewalk upon Which the 

Second Car of the Train Landed. 




The Overturned Car is Shown with One End on the Viaduct and the Other on 

the Street. The Second Car of the Train is Resting Half on the Viaduct 

with Its Front End Against the Building. 



THE ELEVATED RAILROAD WRECK. 
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The Parrott 100-Pound Rifle and the 15-Inch Smooth-bore (Period of Civil War) Compared with the 50-CaIiber 6-Inch and the 

45-Caliber 12-Inch Rifles of 1902. Civil War Guns in Black. 

OUR NAVAL GUNS IN THE CIVIL WAR AND TO-DAY. 

with a charge of 10 pounds of powder it fired a 100- 
pound shell with an initial velocity of 1,080 foot-seconds 
and a muzzle energy of 810 foot-tons. Compare this 
with the modern 6-inch rifle, which weighs 8.5 tons, is 
25 feet in length, "and with a charge of 40 pounds of 
smokeless powder fires a 100-pound shell with an initial 
velocity of 2,900 feet per second and an initial energy 
of 5,838 foot-tons. Compared on the basis of energy per 



OUR NAVAL GUNS IN THE CIVIL WAR AND TO-DAY. 

Naval ordnance has made greater strides in the forty 
years that have intervened since the civil war than in 
several centuries preceding. As proof of this it is 
enough to look at the striking comparison shown in 
the accompanying cut. The smaller illustration repre- 
sents a Parrott 100-pounder of 1862, superimposed upon 
a modern 100-pounder, or to be correct, a 6-inch 50-cali- 
ber, rapid-fire rifle, of the year 1902; the lower diagram 
represents a 
15-inch smooth 
bore of the civ- 
il war super- 
imposed upon 
a 1 2 - i n c h 
breech -loading 
45-caliber rifle 
of to-day. The 
comparison 
might be car- 
r i e d out at 
greater length 
throughout all 
the various cal- 
ibers that con- 
s t i t u t e the 

batteries of naval ships, but it is sufficient to compare 
the main battery of the "Monitor" with the main bat- 
tery of the modern battleship, and what might be 
called the secondary battery of the frigates of 1862 
with the standard secondary battery gun of the battle- 
ship of to-day. 

The heaviest piece carried in the civil war was the 
15-inch smooth bore. This gun weighed 42,000 pounds; 
its length over all was 15 feet 1 inch; its 
maximum diameter at the breech was 4 feet, 
and with an ordinary charge of 35 pounds of 
black cannon powder, it fired a spherical shell 
weighing 350 pounds. According to the ord- 
nance regulations, under extraordinary con- 
ditions, these guns might be fired 20 rounds 
"at ironclads at close quarters," using 100 
pounds of hexagonal or cubical powder and 
a solid shot weighing 450 pounds. Under 
these conditions the respectable muzzle ve- 
locity of 1,600 foot-seconds was obtained, with 
a corresponding muzzle energy of 7,997 foot- 
tons. It would be interesting to know what 
the powder pressure was under these condi- 
tions, for the velocity and energy are some- 
thing truly remarkable for a cast-iron gun. 
It is little wonder that only 20 rounds were 
allowed under the severe stresses imposed by 
these ballistics. 

Now, compare these results with the most 
powerful gun in our navy to-day, namely, the 
12-inch, 45-caliber rifle, which weighs 53.4 
tons, has a total length of 45 feet, and with 
a charge of 360 pounds of smokeless powder 
fires an 850-pound shell with a muzzle veloc- 
ity of 2,800 foot-seconds, and a muzzle energy 
of 46,246 foot tons. The true basis of com- 
parison of the relative 
efficiencies of the two 

guns is the amount of , -^— 

energy developed per 
ton of the weight of 
the gun, and on this 
basis we find that the 
old 15-inch, Smooth- 
bore gun when fired 
with 100 pounds of 
powder, developed 427 
foot-tons of energy per 
ton of gun, as against 
872 foot-tons of en- 
ergy per ton developed 
by the modern 12-inch 
gun. 

If we take account 
of the durability of a 
gun the advantage 
will be strongly on 
the side of the modern 
piece, for whereas the 
15-inch smooth-bore 
was limited to twenty 
rounds under the giv- 
en conditions, the 
modern 12-inch rifles, 
judging from the 
small amount of ero- 
sion developed with 
nitro-cellulose pow- 
ders, should have a 
useful life of at least 
half a thousand 
rounds. Moreover, it 
must be remembered 
that the modern elon- 
gated shell will hold 
its velocity much long- 



er than the old spherical shell of the smooth-bore, and, 
consequently, the respective muzzle velocities and en- 
ergies are not an exact criterion of efficiency. 

The gun of 1862 that answers to the modern second- 
ary battery, 6-inch rifle, is the Parrott muzzle-loading 
rifle, a cast-iron gun which was strengthened at the 
breech over the powder chamber by shrinking thereon 
an iron hoop. The bore of the gun was 6.4 inches. It 
weighed 4.35 tons, was 12 feet 4 inches in length and 



ton of gun, we And that the 100-pounder Parrott muzzle 
loader developed 186 foot-tons of energy per ton of gun, 
whereas the modern 6-inch breech-loading rifle develops 
784%. foot-tons of energy per ton of gun. 




Emergency Station in the Pilot House. 




A Horizontally Closing Door, Showing the Motor, Rack, 
Hand Controller and Hand Gear. 



Closing a Vertically-Operating Bunker Door 
by Hand Gear. 

ELECTRICAL CONTROL OE BULKHEAD DOORS ON WARSHIPS. 



ELECTRICAL CONTROL OF BULKHEAD DOORS ON WAR- 
SHIPS. 

Electricity has now finally supplanted hydraulic and 
pneumatic pressure in the control, of bulkhead doors and 

armored 
hatches on the 
ships of the 
American 
navy. The ar- 
mored cruiser 
"Colorado" just 
completed, is 
the first vessel 
in any navy to 
b e equipped 
with a full com- 
plement of wa- 
ter-tight doors, 
e 1 e c t r ically 
controlled. The 
new system is 
entirely an American development, although it is un- 
derstood that the admiralty offices of several foreign 
nations are interesting themselves in it. 

The installation on the "Colorado" was in accordance 
with Navy Department specifications stipulating that 
"each such door or hatch must be capable of permitting 
operation on the spot by power or by hand from either 
side. of the bulkhead or deck, and all such doors are to 
be capable of being closed by power, simul- 
taneously, from the emergency station. Dur- 
ing any period of simultaneous or emergency 
closing full control must be maintained for 
opening any individual door on the spot, 
either by power or by hand, from either side 
of the bulkhead, and after any individual 
opening the emergency closing must repeat 
itself automatically. Approved means must 
be adopted to indicate continuously at the 
emergency station, during every emergency 
period when each door is shut and locked." 
These requirements were based on a long 
series of experiments with hydraulically-con- 
trolled doors on the cruiser "Chicago" and 
pneumatically-controlled doors on the battle- 
ships "Maine" and "Missouri," as well as 
several other cruisers. It was found that the 
older methods of control were vitally defi- 
cient in their failure adequately to provide 
for local control or to prevent doors from 
closing suddenly and without warning. This 
defect tended to create hostility toward the 
apparatus on the part of the' man whose 
duties might require him to pass through the 
door or who might become imprisoned in a 
compartment in case of accident. The pneu- 
matic and hydraulic doors also leaked and 
were an unending 
source of annoyance 
aboard the ship. Hav- 
ing ever in mind, how- 
e v e r, the lessons 
taught by the sinking 
of the British man-of- 
war "Victoria" (whose 
doors were open at the 
critical moment), the 
Navy Department has 
encouraged the devel- 
opment of a door 
which would effectual- 
ly safeguard the man 
and equally effectually 
insure the safety of 
the ship. 

The present system 
consists of a central 
emergency station con- 
nected with the con- 
troller on each door 
and hatch gear by one 
twin conductor. The 
working parts of the 
emergency station are 
located in a water- 
tight brass case which 
is installed on the wall 
of the pilot house, the 
bridge, or in some 
other place convenient 
to the officer of the 
deck. The essential 
parts of the station 
are: (1) the mechan- 
ism for controlling the 
circuits running to 
each door or hatch 
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gear for closing the same; (2) the lamps to Indicate 
the closure of each door or hatch; and (3) a fuse box 
in which each wire is provided with the proper fuse. 
On each door or hatch-plate there is a direct-current 
motor, reversible, compound-wound, bipolar, construct- 
ed for intermittent service and entirely inclosed in a 
water-tight case. This motor is capable of one horse- 
power under normal conditions, but will carry without 
injury an overload of 50 per cent for five minutes and 
400 per cent for 10 seconds. Each door is also pro- 
vided with a hand controller for opening the door when 
the current from the emergency station is on and 
with a hand gear for opening and closing the door 
without the aid of the motor. 

The operation of the system is briefly as follows: 
If the ship is in danger of collision or ramming, it is 
the duty of the officer or seaman nearest to the emer- 
gency station to pull a latch similar to that of a fire 
alarm box, which releases the gearing within the sta- 
tion. This gearing automatically closes the circuits 
operating the emergency ■. /itches located in the con- 
troller in each door. It doesnot start all of the motors 
at the same time, thus avoiding the necessity for the 
enormous supply of current which would arise if all 
were started at once; but so< nicely is the operation of 
the emergency station adap'ed that twenty-five doors 
and hatch gears can be closed in 1 minute and 15 
seconds without more than four motors being in oper- 
ation at any one time. As e° oor shuts it closes au- 
tomatically a circuit runnin the emergency station 
and connected with an incam jent electric light there- 
in located. These lamps show in the photograph of 
the station in the form of a border of transparent disks 
each numbered to correspond with one of twenty-five 
doors or hatches. If there is an obstruction at any 
door such as to prevent its closure, the fact will be 
indicated by the failure of the lamp back of the cor- 
responding disk to light. During the time the emer- 
gency current is turned on a red indicator lamp burns 
continuously so that a mere glance at the station shows 
whether the emer- 
gency is on or off. 

The door con- 
trollers contain 
three independent 
switch mechan- 
isms, the most im- 
portant of which 
is the one used to 
open the door 
while the emer- 
gency current is 
on. This is to 
avoid the possibil- 
ity of members of 
the- crew being 
imprisoned and 
suffocated in- com- 
partments closed 
from the emer- 
gency station. By 
simply raising 

the hand lever the door is made to move backward, 
allow time for passage and then close again. The 
second switch is operated from the emergency station, 
and is the one by which the doors are closed. Its op- 
eration can only be suspended temporarily in the man- 
ner just described, and the door will always close as soon 
as the controller lever is released. The third switch is 
made necessary by the fact that blowouts of fuses 
would otherwise occur if the door in closing should 
encounter an obstacle such as a bag of coal or piece 
of timber left in the opening. This switch is operated 
by mechanical connection with the door or hatchway, 
and after an obstruction is removed the snitch will 
again close the circuit to the motor and the door will 
go on its way toward its grooves without further at- 
tention. This switch is an essential part of the sys- 
tem, for without it an obstruction would result in a 
blowout of the fuses protecting the motor and prevent 
subsequent operation until these fuses had been re- 
placed. 

Another important part of the new device is the 
tightening gear. This was a feature of the power door 
which involved some difficulty for the reason that the 
door must be allowed room for free action between the 
guides and must at the same time fit so well as to pre- 
vent escape of water under pressure equivalent to a 
head of 35 feet. The tightening gear in the door is a 
great improvement over the old method of using two 
wedge surfaces. It substitutes an arrangement con- 
sisting of a wedge acting against a curved surface, thus 
securing more water-tight closure while avoiding the 
possibility of jamming. It also makes it impossible for 
coal and other material to find lodgment between the 
wedges — something that was very likely to occur in the 
power doors between coal bunkers and the fire rooms. 

Referonce to the illustrations will clear up any doubt 
the reader may have as to the details of the operation 
of the system so far as the doors are concerned. In 
the picture of a vertical coal-bunker door the controller 
is shown on the left, the motor on the right. At the 



time the picture was taken the door was being closed 
by the auxiliary hand wheel. In the photograph of the 
horizontal door the controller box is also on the left 
and the motor in the center. In this picture will also 
be noticed the double rack in which operate cog wheels 
attached to the vertical shaft turned from above by the 
motor. In the case of hatch-plates a lifting mechanism 
is substituted for the rack and cog wheels. 

The "long arm" system, just described, is now in- 
stalled on the armored cruisers "Colorado," "Pennsyl- 
vania," "Tennessee," "California," "South Dakota," 
"West Virginia," and "Maryland," the battleships 
"Louisiana," "Minnesota," "Connecticut," "New Jersey," 
"Rhode Island," and "Vermont." Besides its direct 
value in increasing the efficiency of the cellular struc- 
ture — providing, as it does, absolute assurance that 
bulkhead openings will be closed in time of danger — 
the adoption of the system results in a standardization 
of doors, openings, and parts of the operating mechan- 
ism. To put an end to the present endless variation in 
types and sizes of bulkhead doors and fittings is in it- 
self a great advantage, and in time it is believed that 
these parts of a ship will be as thoroughly standardized 
as railway equipment is now. The cost of the electrical 
system is less than one per cent of that of the hull. 

> in> 

THE FIRST PRODUCER-GAS BOAT. 

BY THE ENGLISH CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

A short time ago we drew attention in the pages of 
the Scientific American to the development of the gas 
producer engine for marine purposes. The system de- 
scribed therein was that recently devised by Herr Emil 
Captaine, of Frankfort (Germany), which the in- 
ventor has applied to small vessels engaged in shel- 
tered and still-water traffic on the European Continent 
with conspicuous success. As we mentioned at the 
time, Messrs. Thornycroft & Co., the well-known ship- 
builders of London, have adopted the idea for more ex- 
tensive application, and were at that time conducting 
several experiments with the system with a view to its 




THE "EMIL CAPITAINE," A 75-HORSE-PlWER YACHT DRIVEN BY PRODUCER GAS.— THE FIRST OF HER KIND. 

installation noon a commercial or pleasure vessel. 
These efforts have now been brought to a successful is- 
sue, and at the recent reliability trials carried out in 
the Solent great interest was manifested in the vessel 
entered by Messrs. Thornycroft & Co., the engines of 
which depend upon fuel generated on the Capitaine 
suction gas producer principle. 

This is the first practical attempt to prove the com- 
mercial possibilities of the system for open-sea work. 
The first recorded instance of a vessel being propelled 
by an internal combustion motor is that which was 
made as far back as tKe sixties, when the Marquis 
d'Nare d'Aubaie's auxiliary yacht "Djesirely" was fitted 
with a Lenoir motor. In this instance, however, the 
gas was not produ :ed on board, but generated in a 
stationary apparatus on shore and stored on the vessel 
under pressure in c /linders. 

The Thornycroft vessel, named "Emil Capitaine," in 
honor of the inventor, is a small yacht 60 feet in length 
by 10 feet beam, and with a draft of 2 feet 6 inches. 
The boat is designed upon the well-known Thornycroft 
lines which have been adopted in many of their boats 
with conspicuous success. The stern is broad and flat, 
and the single propeller works in a tunnel, thereby in- 
suring great steadiness in running without causing the 
stern to settle down unduly, and further causing a 
clear and unobstructed flow of water to be maintained 
to the propeller. The hull is constructed of galvanized 
steel plates. Roomy accommodation is provided, there 
being two saloons, one forward and one aft, respective- 
ly. The machinery is installed just forward of the 
aft cabin, between watertight bulkheads. 

The suction gas producer plant, together with the 
specially designed engine for working with the same, 
have been built by the Thornycroft Company from the 
designs of Herr Emil Capitaine. The motor is of the 
inclosed vertical type, having four single-acting cylin- 
ders, each having a bore of 8% inches with a stroke of 
11 inches running at a normal speed of 300 revolutions 
per minute. 



The special designs involved in the construction 
of this engine may be gathered from the follow- 
ing description of the plant. The engine frame is 
comprised of mild steel plates connected by angle 
bars, so that a box-like structure is provided, of great 
rigidity. The crank pit is formed by carrying the steel 
plates right around. The cylinder trunks are each cast 
separately and are contained in the framing. The 
cylinder heads are also cast separately and are sup- 
ported between plates riveted to the transverse mem- 
bers of the frame. The result of this design is that the 
latter plates serve to absorb all the shock of the explo- 
sion which is transmitted directly to the crank-shaft 
bearings, which are also bolted to the frame plates. 
Heavy bolts for the purpose of connecting the cylinder 
heads to the trunk, which practice is usually adopted 
in this type of combustion motor, are thereby dispensed 
with, while possibility of leakage is reduced to the 
minimum. This principle also renders the engines 
more accessible, it being possible to remove all the 
mechanism concerning the ignition and valves with 
facility and celerity when it is requisite to carry out 
cleaning, inspection, or other operations. In fact, the 
gearing can be disconnected and replaced within the 
short space of six minutes. 

All valves are mechanically operated by cams, the 
latter being actuated from the crank shaft by means of 
suitable gears. The cam shaft is placed above the 
top of the cylinders and slightly out of the center line, 
the motion being imparted to the valves through rock- 
ing levers. The cam shaft is hollow and carries in it a 
sliding shaft which, by means of radial arms project- 
ing through slots in the cam shaft, operates the strik- 
ers of the low-tension magneto igniters. The longitu- 
dinal motion of this internal shaft, which is controlled 
by the governor of the engine, varies the time of igni- 
tion, advancing or retarding it as the speed of the en- 
gine increases or decreases. There is also an arrange- 
ment introduced whereby the timing of the magneto 
machine is simultaneously varied to correspond with 

the point of igni- 
tion. The engine 
itself is controlled 
by means of a 
throttle valve in 
the induction pipe 
connected by a 
special device to 
the governor. 
There is further- 
m o r e provision 
for completely cut- 
ting out the elec- 
trical circuit when 
the speed of the 
engine exceeds a 
certain limit. 

The engine is 
fitted with half 
compression gear 
for starting pur- 
poses. The latter 
function is carried out by means of a separate single- 
cylinder. Thornycroft motor of 6 horse-power through 
a belt drive. The half-compression cams are automatic- 
ally thrown out of action by means of an attachment 
fitted to the governor when the motor reaches its nor- 
mal running speed. The cylinder heads are water- 
cooled, the circulation being carried out with a centri- 
fugal pump driven off the engine. The exhaust is also 
water-jacketed, and the gases escape into the outer at- 
mosphere through a funnel, thereby dispensing with a 
silencer. Forced lubrication is adapted to all bearings 
by a specially designed reciprocating oil pump. Access 
to the bearings of the crank shaft and connecting rods 
of the pistons is obtained through doors fitted in the 
lower -part of the engine. At the forward end of the 
crank shaft is a pulley for driving a gas drier and a 
centrifugal pump for pumping the heated and dirty 
water from the gas purifier. Reversing is carried out 
by means of epicyclic gear and a cone clutch placed in 
the line of shafting forward of the thrust block. The 
engine is freed and reversed in either direction by a 
single hand wheel. 

The suction gas producer is of the ordinary cylin- 
drical shape, comprising a steel shell with a firebrick 
lining surrounding the hot zone. The fire bars are of 
channel section to enable them to withstand better the 
intense heat and also to hold the ash. They are car- 
ried on cams and can be lowered toward either side to 
facilitate clinkering. There are three charging doors in 
the top which deliver into a conical annular Hopper, 
while in the lower part are provided the usual air and 
steam inlets. The steam generator is placed in the 
upper part of the producer and comprises a shell with 
field tubes. This serves the dual function of cooling 
the gases and generating steam which is decomposed 
in the fire in order to supply the necessary gases for 
the explosive mixture. An ingenious alternative ar- 
rangement is fitted whereby the steam may be gener- 
ated by the exhaust gases from the engine. After " 
production the gas passes into a cooling tower in which 
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a spray of water falls by gravity from the top, While a 
finely divided spray of water is also injected into the 
bottom part of the tower by compressed air. Any im- 
purities that may be impregnated in the gas are thus 
completely arrested. No solid material, such as is usu- 
ally required in the scrubber, is employed, and this 
arrangement forms a conspicuous feature of the ap- 
paratus. 

The facilities for drying the gas thoroughly and at 
the same time removing any traces of tar that may 
have escaped through the cooler constitute a promi- 
nent characteristic of the plant. It is absolutely essen- 
tial for the most efficient operation of the engine that 
every trace of moisture should be removed from the 
gas, and this drying is effected by means of the centri- 
fugal drier which is driven off the engine through a belt 
transmission as previously mentioned. This drier is 
made to run at a high velocity. A double-seated valve 
is fitted in the induction pipe near the engine for mix- 
ing the gas with air, the proper mixture being auto- 
matically regulated according to the speed of the en- 
gine. Should, however, a richer proportion of gas or 
air be desired, this can be regulated by hand. The 
hopper of the gas producer carries sufficient anthracite 
for a 10 hours' run at a speed varying from 10 to 12 
miles per hour. The installation occupies but little 
space, the whole plant being contained in a floor area 
of 12 feet 6 inches by 9 feet 4 inches, while the maxi- 
mum height is 6 feet 8 inches. 

Unfortunately, owing to the short time which was 
available between the launching of this boat and the re- 
liability trials in .the Solent, it was impossible to make 
any preliminary runs for tuning-up purposes. The 
yacht was. towed round from the Thames to the scene 
of the trials and entered at once in the contest. On the 
first day she proved highly successful, making a non- 
stop run for the whol° 1A aours of the trial. During 
this time she covered trie sheltered course six times 
and the open-sea course once — a total distance of about 
80 miles — in 9 hours 12 minutes. This gives an average 
speed of 13.04 miles per hour which, considering all cir- 
cumstances, was highly satisfactory. The boat, how- 
ever, is capable of much higher speed, though it has 
not been constructed for fast running. During this 
10 hours' run 467 pounds of anthracite was consumed, 
representing a cost of $1.08. The low cost of running 
a vessel with this type of. fuel is thus conclusively 
demonstrated, since no other system can compare so 
favorably with it. On this basis it will be seen that a 
ton of coal would be sufficient for nearly two days' 
cruising at 13 miles an hour. 

On the second day the vessel broke down,, owing, to 
the bearings of the water-circulating centrifugal pump 
seizing through a slipping belt. Still it was recognized 
that the vessel had justified the builders' anticipations 
and its future possibilities from a commercial point of 
view were realized. In recognition of the Thorny- 
croft company's efforts to adapt the suction producer 
gas type of motor to marine purposes a special gold 
medal was awarded to them. 

The trials proved that the gas engine in conjunction 
with a suction gas producer if properly designed is the 
most economical generator of power yet devised. The 
consumption of anthracite works out as low as 1 pound 
of fuel per brake-horse-power per hour. A compound 
condensing steam engine consumes from 1 1-3 to 3 
pounds of fuel per brake-horse-power per hour accord- 
ing to size and type, while with the oil engine the 
consumption is approximately one pint of kerosene per 
brake-horse-power per hour. Anthracite costs only 
about $4.75 per ton, while on the other hand, kerosene 
costs about $30 for the same quantity. The respective 
cost of fuel per horse-power-hour for the three systems 

works out approximately as follows: 

For the oil engine 1.47 cent 

For the average steam engine 0.42 cent 

For the producer gas plant 0.21 cent 

— showing that the advantages in economy and relative 
efficiency are completely in favor of the suction pro- 
ducer gas engine. Messrs. Thornycroft & Co. have ar- 
ranged to carry out a series of trials in the open sea 
upon the measured mile with the "Emil Capitaine" 
when she has been tuned up, and the experiments will 
be closely followed by all marine engineers both for 
commercial and naval purposes. Already the patents 
have been acquired for extending the system to large 
vessels by another prominent British shipbuilding firm, 
the Thornycroft company confining their efforts to its 
application to the smaller type of craft. 

The use of superheated steam in locomotives does 
not entail the multitude of practical difficulties that so 
generally accompany any invention or improvement 
that is introduced to improve the economic results ob- 
tained from a locomotive, and indeed, it is probable 
that as experience with its application develops, some 
of the expenses that are incurred in the locomotive of 
to-day will be diminished rather than increased. There 
would only appear to be two possible sources of addi- 
tional cost, the wear of valves and cylinders due to 
defective lubrication, and the cost of maintaining the 
superheater itself. 



A GOVERNMENT-BUILT BATTLESHIP. 

It takes but a glance at the handsome engraving 
that forms the front page of this issue to be convinced 
that the policy of the government in placing the order 
for the construction of the battleship "Connecticut" at 
the government yard was a far-sighted act that has 
been abundantly justified by the results. When we 
bear in mind that the keel of this, the largest battle- 
ship afloat, was laid in March, 1903, and that she will 
be ready for her official trials during the spring of 
next year, we can see that in the construction of this 
ship, the Navy Department has buried once and for- 
ever the old popular fiction that the construction of 
warships in a government yard is necessarily slow and 
expensive, and the work indifferently done. For the 
origin of this popular impression, we have to go back 
some twenty years or more to the date of the building 
of the two second-class battleships "Maine" and 
"Texas," both of which took a long time to build and 
cost an unconscionable sum of money. The cause was 
to be found in the fact that at that time the govern- 
ment yards were largely dominated by political influ- 
ence. "Pull" was rampant, and the hands of the naval 
constructors were tied, or if not tied, were at least 
greatly hindered by the fact that incompetent and 
lazy employes who believed that political influence 
would prevent their discharge, were to be found in 
every yard and in every department at these yards. 

The breaking up of the political system was due 
mainly to efforts of the naval constructor at the Nor- 
folk yard, who subsequently, on coming to New York, 
became an ardent advocate of the construction of some of 
the new warships at the more important government 
yards. He argued that the yards having been rid of po- 
litical interference and brought up to a high state of 
efficiency, ships could be built with greater expedition, 
with equal thoroughness, and for but very little greater 
cost than they were at private shipyards. Further- 
more, it was urged that by having a government ship 
always on hand at the more important yards, it would 
be possible to maintain a large and efficient staff of 
workmen constantly in government employ, instead of 
being under the disastrous necessity of discharging a 
large proportion of the force when the annual repair 
work on the ships in commission was completed. 

Congress very wisely determined to give the matter 
a trial, and of the two sister battleships authorized in 
the same year, one was given to a private yard, and 
the other to the Brooklyn navy yard, New York. 

The results thus far achieved have more than ful- 
filled expectations. The "Connecticut" has not only 
been built faster, and considerably faster, than any 
previous battleships constructed for our navy, but she 
is to-day slightly ahead of the sister ship at the New- 
port News yard, ' and this in spite of the fact that 
great enthusiasm prevails at the southern yard, and 
there is an unspoken understanding among the work- 
men to push the boat along and have her completed 
ahead of the government-built ship. In the report of 
August 1 of this year, the "Connecticut" was 0.83 per 
cent ahead of the "Louisiana." During the month she 
was advanced 2.48 per cent toward completion, so that 
on September 1, 86.15 per cent of the work was done. 
The indications are now that she will be ready for her 
preliminary trials in the spring of next year, and ready 
for her final sea trial two or three months later. 

Perhaps the most valuable result of the successful 
construction of the "Connecticut" is the stimulating 
effect which it has had on government work in the 
private shipyards. At the time that the building of 
the "Connecticut" was commenced, the five battleships 
of the "Georgia" class were making very slow progress, 
indeed. The act of Congress authorizing these five 
ships was passed on March 3, 1899. Three years later, 
On July 1, 1902, was passed the act authorizing the 
building of the "Louisiana" and "Connecticut." On 
August 1 of the present year, the "Nebraska," one of 
the ships authorized in 1899, was only 77 per cent com- 
pleted, the "Georgia" 85 per cent, and the "New Jer- 
sey" 87 per cent; while the "Connecticut" and the 
"Louisiana," in spite of the three years' handicap, were 
respectively 83.67 and 82.81 per cent advanced toward 
completion. The stimulating effect of the "Connecti- 
cut" upon the construction of other ships is shown in 
the case of the three battleships "Vermont,''' "Kansas," 
and "Minnesota," practically sister ships of the "Con- 
necticut," which were authorized in March, 1903, and 
are already respectively 57.1, 57.8, and 69.9 per cent 
completed. 

The argument in favor of government-built ships, 
based upon the fact that there is not sufficient repair 
work in the yards at all times to keep a large force 
constantly employed, does not have the force that it 
did six or eight years ago, when our navy was consid- 
erably smaller. At the present time there are few 
months of the year when the navy yards, and particu- 
larly the larger ones like that of New York, are not 
well supplied with ships that are undergoing refitting 
and repair. No doubt ultimately we shall reach a 
point where repair work alone will keep our present 
navy yards thoroughly busy all the time. But until 
that point is reached, we think it would be advisable, 



in view of the good results obtained in the "Connecti- 
cut" experiment, to have at least one warship upon 
the stocks at all times at our principal navy yards. 

The Lunar Rainbow. 

To the Editor of the Scientific American: 

I read with interest the different discussions con- 
cerning the lunar rainbow in some recent issues of 
your paper, and would say that, in some respects, I 
quite agree with your correspondent, M'r. Harry Clif- 
ford Doane. Although the occurrence of the so-called 
lunar rainbow may be comparatively rare, I, too, think 
that the phenomenon is not generally known because 
of lack of observation. Before coming to this country 

I often had occasion to witness lunar rainbows, and I 
think I can give some explanation as to their origin. 

The city of Luxembourg (Grand-Duchy of Luxem- 
bourg) is situated at an altitude of over three hundred 
meters above the sea level .nd a peculiarity of the air 
of this city is, that during- the greater part of the win- 
ter, the atmosphere seeirM to contain an exceptional 
amount of humidity. Now, I can recall that I saw 
lunar rainbows quite often during the winter in that 
city, and always under < 'the same circumstances. I 
never saw a bow unless the moon was full or very 
near its fullness. The air was always hazy and misty 
and very humid. I t '"""saw the phenomenon before 

II P. M. or after 1 A. 'The moon was then always 
very high. As far as i Ottld see, the diameter of the 
bow which surrounded the moon sometimes was five 
and sometimes ten times that of the moon. I always 
could plainly distinguish the spectrum colors, but never 
saw them as brilliant or perfect as those of the solar 
rainbow; probably the mist is a little too dense. Aleo 
the color band of the bow seemed to measure only haU 
that of the solar rainbow. This is doubtless due to the 
great distance of lunar bows from the earth. 

My own theory as to the formation of the lunar bows 
is as follows: 

The moon rays, upon entering our atmosphere, will 
be refracted to a certain degree, and after traveling 
further touch the dense layer of the humid air. As 
very humid air is nothing else but rain in a very 
minute form, the moon rays will be refracted in the 
millions of small water drops and will form a bow 
similar to the solar rainbow, which we know takes 
place under quite analogous circumstances. 

I do not think that lunar bows can be formed in an 
absolutely dry atmosphere. Huck Geensback. 

New York, August 29, 1905. 



The Largest Dam In (he World. 

To the Editor of the Scientific American: 

In the very interesting", article that appears in your 
issue of July 1, on the subject of the Wachusett reser- 
voir, it is claimed that this is "by far the largest fresh- 
water reservoir in the world." 

This statement is evidently made under the misap- 
prehension that the largest reservoirs in India are 
those shown in the list (on page 11) in the article in 
question. Those lakes there mentioned are merely 
those in the Bombay Presidency, and do not include the 
largest in India. 

In the native state of Udaipur in Rajputana, some 30 
miles south of the city of Udaipur, is the great Jaisa- 
mand, the Dhebar lake. The dam of this lake was 
built some 200 years ago by the Maharana Jai Singh 
to rival the beautiful and extensive lake built by his 
predecessor at Rajnagar, 60 miles further north. 

This lake covers an area which, according to careful 
planimeter measurements from the 1-inch-to-the-mile 
topographical .maps, is 25 square miles. The old and 
now out-of-date Imperial Gazette I see, however, speaks 
of itvas 21 se-UaTe miles, so I will take this figure. 

The depth of water at the dam is 90 feet. The aver- 
age depth of the water is not known, but assuming that 
it bears somewhat the same ratio to the height of the 
dam as the lakes given in your list do, the average 
depth would be roughly 35 feet — a not improbable 
figure. 

Taking this average depth and 21 square miles of 
area, this lake would have a volume of 2.43 times as 
much as the Wachusett 'reservoir, and holds therefore 
2.43 X 63 = 153 billion of gallons. 

This lake is a remarkable one in many ways, but is 
unfortunately in a very inaccessible part of the country 
and is therefore not very well known. 

The dam is only about 1,000 feet long and is of the 
style favored by those old chiefs of Rajputana. It con- 
sists of two massive and ornamental masonry walls 
some 500 feet apart with the space between filled in 
with earth and ornamented with gardens. 

The overflow is not provided for in the dam at all, 
but some five miles off at the end of a spur in the 
range of hills, and consists merely of a light cut. 

I send you this information, as it may be of interest 
to your readers. G. E. Ltllie, 

Divisional Consulting Engineer for Railways. 

Government of Bombay, Public Works Department, 
August 4, 1905. 
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HYDRAULIC SUCTION DREDGE ON THE 
MISSISSIPPI. 

BY DAT ALLEN W1LLEY. 

The hydraulic suction dredge in use on inland waters 
of the United States has been employed extensively 
only within the last ten years; but such has been its 
development, that a revolution in the methods of deep- 
ening river channels has resulted from its service. 
The construction of what engineers term the "Greek 
letter" series of dredges marked the beginning of a 
new era in controlling the channel of the Mississippi, 
and undoubtedly the work done by this type of exca- 
vating machinery is responsible for the dimensions of 
the present boat channel. 

The problem presented to the United States engi- 
neers by the Mississippi River has been one of the 
incentives which has led to 
the designing of the modern 
suction machine, not only 
for inland waters, but for 
the excavating of deep-sea 
channels such as the en- 
trance to New York harbor. 
The "Alpha," "Beta," and 
other dredges of this type, 
constructed for the Missis- 
sippi service, have a num- 
ber of points in common 
with the excavators which 
are employed upon the New 
York improvement, but were 
designed for use in compara- 
tively shallow water, and to 
remove a wide area of the 
bottom of the river. 

The accompanying illus- 
trations give an excellent 
idea of the arrangement of 
the pumping and other ma- 
chinery on the Mississippi 
dredges, being photographs 
taken at the time the mech- 
anism was installed on the 
"Beta," one of the largest 
of the Greek letter series. 
At the time it went into 
commission the "Beta" was 
by far the most powerful 
suction excavator employed 
anywhere on inland waters, 
and for several years had 
the greatest capacity of any 
of the Mississippi suction 
machines. The dredge real- 
ly consisted of two inclosed 
in one hull, each being pro- 
vided with its individual 
pump, conduits, and other 
connections, so that one sec- 
tion of the dredge could be 
operated independently of 
the other. The hull, which 
was built of steel, was 172 
feet in length, 40 feet in 
width, having a depth vary- 
ing from 7 1-6 to 10 5-6 feet. 
The apparatus, which was 
constructed by the Mary- 
land Steel Company, at 
Sparrow's Point, and placed 
in the hull at Cairo, 111., in- 
cludes two triple-expansion 
pumping engines having 
cylinders of 20y 2 , 33, and 38 
inches respectively with a 
24-inch stroke, the engines 
being provided with jet con- 
densers. The pumps are lo- 
cated amidships, each hav- 
ing a runner of seven feet 
diameter with a shaft of ten 
inches diameter. The dis- 
charge is of the enormous 
size of 33 inches, and the 
suction 33% inches in diam- 
eter. Each suction pipe is provided with three heads 
of 19% inches in diameter, making the combined di- 
ameter of the suction heads nearly five feet. At the 
ends of the suction pipes are placed cylindrical cutters 
five feet in diameter, which have a speed of 25 revolu- 
tions a minute, being operated by a separate engine 
placed on the bow of the dredge. 

The pumps, which are driven at the rate of 125 to 
130 revolutions per minute, discharge the material 
through a steel conduit ranging from 1,000 to 1,200 
feet in length, according to the location of the dump 
from the vessel. This conduit is made in 50-foot sec- 
tions, with flexible connections of rubber hose. It is 
supported on a series of steel pontoons, and is extended 
forward on the craft, and is usually placed up-stream 
from the dredge, advantage being taken of the current 
in controlling the movements of the latter when in 



service. The upper portion of the suction apparatus 
is also buoyed on a pontoon attached to the bow, in 
order to partly relieve the strain caused by the weight 
of the pipes when carrying material. The suction 
conduits are raised and lowered by arms projecting 
obliquely from the hull, each arm supporting a block 
through which are passed cables attached to each con- 
duit. By this method the suction apparatus can be 
immediately lifted from the water, when it is neces- 
sary to change the position of the dredge or to perform 
some other service. 

Steam is generated on the "Beta" by a battery of four 
boilers, each representing nominally 375 horse-power. 
Steam is not only employed for driving the pumps, but 
for operating an electric-light plant for working at 
night and for several other auxiliary purposes. When 




has been found with this attachment, however, that a 
dredge of the "Beta" type can work on practically any 
portion of the stream, except where snags or some 
other unusual obstacle exists. 

One of these suction dredges and its auxiliary craft 
represent a small fleet of boats. The "Beta" usually 
requires two towboats to move it from shoal to shoal, 
as well as a pile driver, two river barges for carrying 
the discharge pipe and other material, as well as a 
barge which has been fitted up for a combined black- 
smith and machine shop. To operate the dredge 
proper and the discharge pipe requires a crew of about 
sixty men; but estimates made of the cost of excava- 
tion by this method compared with other plans which 
have been employed upon the Mississippi, show that it 
is far more economical, owing to the much larger 
quantity of material which 
can be removed in a given 
time. 
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Detail View of Bow Section of Dredge, Showing Elevators for Raising and Lowering the Pipe. 




General View of the Dredge Machinery. 

HYDRAULIC SUCTION DREDGE ON THE MISSISSIPPI. 

in operation the dredge is held in position by two 
vertical spuds set astern, which are controlled by a 
three-drum hoisting engine. 

Considering the dimensions of the suction and dis- 
charge pipes, and the high power of the pumping en- 
gines, it was expected that the dredge would be cap- 
able of removing a much greater quantity of material 
than any other type of river excavator that has yet 
been employed in this country. But a test of the 
service showed that the capacity had been underesti- 
mated rather than overestimated; for on ordinary 
work the "Beta" has removed 5,000 cubic yards of sand 
in a single hour, discharging it at a distance of at 
least 1,000 feet from the excavation. While many of 
the shoals on the Mississippi consist principally of 
sand, at times clay and formations are encountered 
so hard that the use of the cutter is necessary. It 



THE NEW SOLAR OBSERVA- 
TORY AT MOUNT WILSON. 

BY M. BENEDICT MATE. 

In 1903 Dr. Hale went up 
to Mount Wilson, and be- 
gan his new solar observa- 
tory. The following spring 
an expedition for solar re- 
search was organized under 
the joint auspices of the 
University of Chicago and 
the Carnegie Institution for 
the Promotion of Science 
with the understanding that 
the Carnegie Institution 
furnish the funds for the 
construction of piers and 
buildings and other ex- 
penses incidental to the 
work, while the University 
of Chicago furnished equip- 
ment and paid the salaries 
of some of the members of 
the party. 

The Carnegie Institution 
has granted the sum of 
$150,000 for use during 
1905, which will cover 
about one-half the cost of 
the first equipment, with 
the understanding that 
should the Carnegie Institu- 
tion decide to establish a 
solar observatory of its 
own, this should take the 
place of the Mount Wilson 
station of the Yerkes Ob- 
servatory and the work be 
continued under the sole 
auspices of the Carnegie 
Institution. 

Dr. Hale, who is now 
president of the Society for 
International Co-operation 
in Solar Research, which 
numbers its members from 
every civilized country on 
the globe, has already out- 
lined the plan of research 
and determined the equip- 
ment of two other observa- 
tories, the Kenwood — subse- 
quently merged with the 
Yerkes — and the Yerkes 
Observatory of Chicago, and 
he regards the instrument 
,. shop of great importance, 
since it renders possible the 
construction and frequent 
improvement of instruments 
of new type and special de- 
sign. The operation of the 
shop is not confined to the 
construction of the me- 
chanical parts of the instru- 
ments; provision is also made for optical work on a 
large scale. 

This shop is located at Pasadena, and is 50 by 100 
feet, with an optical testing room 150 feet long extend- 
ing 68 feet beyond it in the rear. It is fireproof, as the 
optical and mechanical parts of the instruments under 
construction are very valuable. It contains offices and 
drafting rooms, machine shop, instrument shop, pat- 
tern shop, lacquer room, constant temperature room, 
room for 5-foot grinding machine, room for 40-inch 
grinding machine, long optical testing room, photo- 
graphic dark rooms, enlarging rooms, etc. The equip- 
ment includes milling machines, planes, lathes, grind- 
ing machines, drill presses, various saws, trimmers, and 
all other tools needed. The optical laboratory will 
contain all necessary machinery for grinding, polish- 
ing, and testing mirrors with apertures as great as 5 
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feet and focal lengths as great as 150 feet. Some of the 
delicate machines are marvels of ingenuity and are the 
inventions of the director and superintendent. This 
machine shop at Pasadena saves the hauling of much 
raw material up the mountain, but a shop at hand is 
necessary for immediate repairs of instruments al- 
ready installed, so a building 15 by 35 feet is equipped 
as small power house and repair shop with 15-horse- 
power Witte gasoline engine, dynamo, etc., located on 
the mountain near the laboratory. 

Stone is found on the mountain, but all other build- 
ing material and all supplies and instruments have been 



carried up the narrow winding trail on the backs of 
donkeys, with the exception of the equatorial head of 
the instrument, weighing about 400 pounds, which was 
carried up by a specially improvised truck with nar- 
row body and rubber-tired wheels. A sort of one-mule 
"automobile" has since been constructed from this to 
meet the requirements of the narrow trails and the 
character of the loads to be conveyed. 

To date over 175 tons have been carried up the moun- 
tains by the donkeys, and daily the loaded pack trains 
make trips, each donkey well loaded, and wearing a 
cage somewhat resembling a baseball mask to prevent 



him feeding by the wayside. Half a dozen or more 
are sent up the winding trails with a driver on horse- 
back to guide them and keep them moving. The 
leader wears a bell, the tinkle of which warns others 
coming down on the trail, as it is so narrow there is 
room to pass only at certain points. 

The electricians are just completing the wiring of 
the buildings of the observatory. It has been a work 
of half a year for nearly a dozen skilled electricians 
and many hundred feet of wiring as well as many dy- 
namos have been set up. It is all expert work, often 
requiring very delicate manipulation. 




Front of the Snow Horizontal Telescope. 



The Original Observatory on Mount Wilson. 





The Two Piers of the Snow Telescope. 



Head of Snow Horizontal Telescope in Course of Construction. 





How Heavy Parts if the Instruments Were Carried up the Trail. 



A Group of Skilled Workmen Employed in Building the Observatory. 





Pack Train of Lumber and Cement tor Constructing the Solar Observatory. Packing Water for Mortar to be Used in Building the Observatory, 
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The foundations of the new laboratory are well under 
way, and the building is going up rapidly. It will be 
located just below the large Snow telescope, between 
that and the machine shop, and will be well equipped. 

The Snow horizontal telescope with its multitudinous 
attachments is installed in a building 200 feet in length, 
especially designed to maintain an even temperature 
with reduced heating and radiation. The walls, sup- 
ported by a steel framework, are composed of canvas 
which has been covered with fireproof paint, and are 
made in horizontal sections overlapping each other, so 
that a current of air goes through the opening between, 
yet do not admit light or rain. This gives them the 
appearance of scales, and the long, narrow structure 
with its lofty headpiece presents to the wondering 
tourist something of the appearance of a Chinese drag- 
on spread out on the top of the mountains among the 
trees. The peak on which it rests slopes abruptly down 
on all sides, and large trees grow near, so that it is 
difficult to get a photograph of the building entire. 

The Snow horizontal telescope is a ccelostat reflector, 



about 16 inches in diameter, showing wonderful detail. 
The great Yerkes telescope with a 40-foot object glass 
and a 64-foot focus produces an image of but 7 inches in 
diameter; thus the great advantage of this Snow tele- 
scope with its 145-foot focus and 16-inch image of the 
sun is at once apparent. 

The spectroheliograph is 7 inches aperture and 30 
feet focal length. The dispersive of this instrument 
consists of three prisms of 45 deg. retracting angle used 
in conjunction with a plane mirror so as to give a total 
deviation of 180 deg. The motion of the solar image, 
of which a zone about 4 inches wide can be photo- 
graphed with the spectroheliograph, will be produced 
by rotating the concave mirror about a vertical axis by 
means of a driving clock. 

A second driving clock, controlled by electricity so as 
to be synchronous with the first, will move the photo- 
graphic plate behind the second slits. Three slits will 
be provided at the front so as to permit photographs to 
be taken simultaneously through as many different lines 
of the spectra. 



tographic investigations with the 5-foot reflector should 
throw light on the past and future condition of the 
sun. All of the principal researches will thus be made 
to converge in the problem of stellar development. 

With this new solar observatory for the more com- 
plete realization of laboratory conditions in astro- 
physical research, through the employment of fixed tele- 
scopes of the coelostat type, and the adoption of the 
Condi mounting for the 5-foot reflector, mirrors of 
great focal length may be used, providing a large image 
of the sun for study with spectroscopes and spectro- 
heliographs; also long-focus grating spectroscopes 
mounted in a fixed position in the constant-temperature 
laboratory may be used for photographing stellar spec- 
tra requiring very long exposures, and radiometers may 
be used which cannot be employed in conjunction with 
moving telescopes. 

Another object is the development of the spectrohelio- 
graph in the various directions suggested by the re- 
cent work of the Yerkes Observatory, including the 
photographing of the entire solar disk with dark lines 




Reservoirs of La Malga. 



Within the Bordj-Djedid Reservoirs. One of the Chambers Filled with Water. 




Reservoir of Bordj-Djedid Restored. Showing Part Which Now Lies Above Ground, the Cupolas and the Openings from Each Cistern. In the Rear is the Heisrht 

Formerly Occupied by the Citadel of Carthage. 
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the coelostat mirror having a diameter of 30 inches. 
A second plane mirror 24 inches in diameter reflects the 
beam from the coelostat north to either one of two 
concave mirrors each of 24 inches aperture. One of 
these concave mirrors, of about 60 feet focal length, is 
to be used in conjunction with a solar spectrograph of 
5 inches aperture and- 13 inches focal length. A spectro- 
heliograph of. 7 inches aperture resembling the Rum- 
ford spectroheliograph of the Yerkes Observatory, and a 
stellar spectroscope provided with -a large concave grat- 
ing, are mounted in the constant-temperature labor- 
atory. 

It is hoped to photograph the spectra of a few of 
the brightest stars. For fainter ones the spectrograph 
is to be provided with several prisms for use singly or 
in combination. 

The second concave mirror of the coelostat reflector 
is designed to give a large focal image of the sun espe- 
cially adapted for investigations with a powerful spec- 
troheliograph and for spectroscopic studies of sun-spots 
and other solar phenomena. The focal length of this 
mirror is 145 feet, so that it will give a solar image of 



Prof. E. E. Barnard, professor of astronomy of the 
University of Chicago and Yerkes Observatory, who is 
noted for his many discoveries and beautiful celestial 
photographs, has charge of the Bruce telescope, which 
was shipped to Mount Wilson from the Yerkes Obser- 
vatory last December. It is intended to use the lower 
latitude of Mount Wilson to reach the regions of the 
Milky Way which are not attainable from the latitude 
of the Yerkes Observatory, and to secure photographs 
of them, and also of some of the great diffused' nebulos- 
ities which are more or less cut out by the denser air 
at lower altitudes. 

The first object of this new solar observatory is to 
apply new instruments and methods of research in the 
study of the physical elements of stellar evolution. 
Since the sun is a star near enough to the earth to 
permit its phenomena to be studied in detail, special 
attention will be devoted to solar physics, and it is 
hoped that the knowledge of solar phenomena thus 
gained will assist to explain certain stellar phenomena. 
Conversely, the knowledge of nebular and stellar con- 
ditions to be obtained through spectroscopic and pho- 



of hydrogen, iron, and other elements; further appli- 
cation of the methods of photographing sections of 
flocculi corresponding to different levels; special studies 
of sun spots, and daily routine records of calcium and 
hydrogen flocculi and prominences. 

A 5-foot equatorial reflector will be constructed with 
Condi mounting and used in photographing nebulfe, the 
study of stellar and nebular spectra, and the measure- 
ment of the heat radiation of the brighter stars. 

In addition to the above, provision will be made 
for various laboratory investigations necessary in con- 
junction with solar research. Suitable magnetic ap- 
paratus will be installed in order to secure complete 
record of solar phenomena when storms are in progress. 



ANCIENT RESERVOIRS AT CARTHAGE. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Ancient Carthage depended almost entirely upon 
rain- water for its supply, as the aqueduct which 
brought the water from the mountains at Zaghouan 
was only built in later times by the .Romans. Exca- 
vations show us that the streets, the squares, and the 
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courts of the houses were paved with large flagstones, 
and this was done so as not to lose any of the precious 
fluid. A series of conduits led from the sewers to the 
immense reservoirs which were placed in the lower part 
of the city. When we dig down to some depth in the 
ground we can still 
And the flagstones in 
place under the layer 
of ashes coming from 
the time when Scipio's 
soldiers burned down 
the city. 

One of the large 
reservoirs lies near 
the shore in the low- 
er part of the city and 
not far from the old 
Turkish fort of Bordj- 
Djedid. 

This remarkable 
construction is form- 
ed of eighteen paral- 
lel vaulted chambers 
of considerable 
length, which lie 
against each other 
and are separated by 
a dividing wall. They 
are built of masonry 
and covered with a 
very hard cement. 
The great size of the 
reservoirs may be 

judged from the fact that the total area covered 
by the water chambers is 440 feet in length and 
125 feet in width, thus forming an oblong structure. 
Each of the chambers is about 100 feet long and 24 
feet wide. The top of the reservoir lies just below the 
ground level, while the cement floor which forms the 
bottom is far below ground. Each chamber is covered 
with a semi-circular vaulting of masonry. Prom the 
floor to the top of the vault the height is some 30 feet. 
The water chambers are rounded off at the ends and 
they are separated by a strong wall which has a central 
opening so as to allow the rooms to connect with each 
other. Along each side of the main construction runs 
a long and narrow gallery which opens on to the ends 
of each basin. The floor of the gallery is 20 feet 
higher than the main floor. It is to be remarked that 
the two end basins and the middle one of the series 
have their ends occupied by round chambers in the 
form of large wells covered by a cupola at the top. 
These round wells are filled up and there seems to be 
no doubt that they were used as filters for the water 
before it passed into the main reservoirs. This fact 
was virtually proved at the time when the cisterns 
were restored for use a few years ago. During the 
work there were found a great number of conduits 
near the upper part and on all sides. These had been 
used to bring the water from different quarters into 
the cisterns. , Further down, near the bottom, were seen 
another set of conduits which led the water off to vari- 
ous parts of the city. Our engraving shows the present 
appearance of the reservoirs. The main area is outlined 
by the stone wall which lies above ground, and we also 
observe the middle and end cupolas which top the 
filtering wells. The small, circular openings,. of which 
each basin has three, lying flush with the ground, have 
been covered over with glass. In the background is 
the historic spot which the citadel of Carthage form- 
erly occupied. It is 
now crowned by the 
Cathedral of St. Louis 
and the museum in 
which the Rev. P. 
Delattre is constantly 
placing new objects 
which come from the 
excavations. Another 
view shows the in- 
terior of one of the 
eighteen long cham- 
bers, which is nearly 
filled with water. The 
character of the vault- 
ing and the openings 
in the roof will be 
noticed. The total 
volume f water 
which the whole res- 
ervoir contains is esti- 
mated at five million 
gallons. 

Another set of great 
reservoirs is found at 
some distance from 
the preceding and 
nearer the top of the 
hill. These cisterns 
were no doubt as ex- 
tensive as the first 
series, but they are 



now in a very dilapidated state and have nearly dis- 
appeared under the soil, which has gradually filled 
them up. When the Arab geographer, Edrisi, visited 
the spot in the eleventh century he was struck with 
admiration at the imposing form which they presented. 




Swell Shark Photographed While Swimming. 

At that time there were twenty-four reservoirs running 
parallel to each other, each one covered by a vaulting 
and measuring 330 feet long by 70 feet wide. At pres- 
ent the remains of only eighteen chambers are visible, 
and these are partially destroyed and filled up with 
alluvial earth which has sifted in during the ages. 
Our engraving shows a part of La Malga reservoirs in 
their present condition. The remains of an aqueduct 
which supplied the cisterns have been found to the 




Spiral Egg of Port Jackson Shark. 

Egg on the right shows the young shark protruding, or as it appears when 
about to escape. 



northeast of the Arab village. The natives have found 
statuettes and other objects around the spot. 



AN INTERESTING SHARK. 

BY CHARLES FREDERICK HOLDER. 

Up to within, a few years the ctenoptychius shark 
was known only by its spines and bits, of pavement- 
like teeth. Prom . these geologists described it years 
ago, and supposed that like many other forms it had 




Port Jackson Shark and Spiral Eggs. 
A DESCENDANT OF A PREHISTORIC SHARK. 



become extinct. As the various zoological expeditions 
were sent out by different governments one entered 
Port Jackson, New South Wales, and in dredging 
found a living Trigonia shell that was supposed to be 
extinct, as those known occurred only in the fossil 

secondary deposits in 
Europe. One of these 
expeditions found, 
with the Trigonia 
shells, spines almost 
identical with the 
fossil extinct Cestra- 
cionida;; then a boat- 
man told the zoolog- 
ist that the fish itself 
was common there, 
and volunteered to 
produce specimens in 
any quantities. 

The Cestraciont 
sharks are included 
in the family Hetero- 
dontidw, and in the 
years following four 
species have been de- 
termined in the Pa- 
cific Ocean, Gropleur- 
odus Francisci and G. 
Quoyi being the be?t 
known — the latter 
from the region of 
the Galapagos Isl- 
ands, and the former 
from Southern California. The modern representa- 
tives of these sharks average about two feet in length. 
They are rendered conspicuous by two dorsal fins, each 
preceded by- a large, powerful, and beautifully colored 
pink spine — a heritage of the ages. The body is long, 
tapering gracefully to the tail, which is large, broad, 
rising upward, with two notches. The shark appears 
to have a forehead, the head being blunt, and the pe- 
culiar nostrils are confluent with the mouth, which is 
small, narrow, and in the upper lip divided into seven 
curious lobes. The ridges above the eye . are promin- 
ent, and the eyes are placed high in the head. 

The most interesting feature of the shark is the egg, 
a somewhat conical-shaped spiral object four or Ave 
inches in length, and in form a perfect screw with wide 
flanges. Its color is a rich, dark mahogany, smooth 
and beautiful in texture. In the accompanying illus- 
tration a group of the young and eggs are shown, the 
shark being about two months old. The sharks shown 
were alive and the eggs unhatched. The photograph 
was taken by Charles Ironmonger under the writer's 
direction, and a difficult process, the dominating idea 
being to show the sharks alive but With a perfectly 
natural environment. The photograph represents a 
fairly perfect picture of. the bottom, algae, and rocks 
among which the writer has seen the sharks lying. 

One might well wonder what object was attained in 
the production by. Nature of such an egg. It is an al- 
most perfect imitation, as regards color, of some of 
the weeds in which it is found ; and it is very evident 
that the edges of the "screw" or spiral would prevent 
it from being washed ashore even in a heavy gale. 
So doubtless the peculiar shape may be a plan of re- 
sourceful Nature to afford protection to the egg, and 
that it is successful is evident as the shark has with 
some slight change survived the changes of ages. 
I have often taken another shark in lobster pots 

with the Port Jackson 
variety, one that bears 
a close resemblance to 
it, especially in color 
and general shape. 
This is the swell 
shark, Catulus uter. 
It rarely exceeds two 
feet and a half in 
length, and has habits 
almost identical with 
the Port Jackson 
shark, lying in the 
hollows of the rocks, 
or hidden away in the 
dense masses of kelp 
found on this coast, 
possibly coming out 
only at night. Its color 
is gray below and 
with a burnt umber 
tint; the upper por- 
tions dark, with black 
and brown reddish 
spots, with here and 
there white patches. 
When kept in confine- 
ment, they lie on the 
bottom, never mov- 
ing unless touched or 
forced from their po- 
sition. 



Photo Charles Ironmonger. 
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AN AUTOMOBILE SAFETY STARTING CEANK. 

In starting automobile motors it sometimes happens, 
owing to too early explosions, that they will "kick 
back," as it is called, and wrench or break the arm or 
wrist of the operator. 

The object of the safety starting crank shown in the 
illustration is to avoid this danger and shock by pro- 
viding a yieldable connection between the crank and 
shaft, that becomes effective the instant rotation re- 
verse to that of the starting direction occurs. . This 
yieldable connection is obtained by simple means. The 
crank is held normally loose on the engine shaft be- 
tween two disks. The outer disk contains within it 
the usual pawl common to all handles, to connect it 
with the shaft when the engine is turned over, as 
shown by the arrow. On the crank handle is a new 
supplementary device, intended to afford relief in case 
of sudden shock backward. This consists of a spring- 
actuated rod arranged on the face of the crank in the 
direction of its length, square shaped at its lower end, 
with nuts provided for adjusting the tension of the 
spring on the rod to any desired degree; the lower end 
of the rod, being flanged, presses against a pawl or dog 




A NEW STAETING CEANK. 

pivoted at one end and having on its lower side a pro- 
jection which impinges against a cam projection on 
the edge of the outer disk. 

In revolving the crank handle for starting, the pres- 
sure of the rod against the pawl brings the latter into 
contact with the outer disk projection and carries the 
shaft with it, but should a sudden impulse in the re- 
verse direction occur, the cam on the pawl will ride 
up over the projection (on account of its shape), and 
allow the shaft to revolve freely in that direction. This 
in turn relieves the hand of the operator from shock. 
The tension of the spring on the rod may be readily 
adjusted to suit the friction and compression required 
to be overcome in starting different-sized motors. 

Should the spring become damaged or break, the 
crank handle may be locked to the crank-disk portion 
by inserting a 
pin in the hole 
shown on the 
outer end and 
then be used as 
a n ordinary 
crank handle. 

The illustra- 
tion shows the 
m e c h a n - 
ical parts on 
the outside of 
the crank face, 
for the sake of 
clearness. 
These can be 
neatly housed 
on the back, 
with an open- 
ing to adjust 
the spring, so 
as to give the 
crank a neat 
appear- 
ance and pro- 
tect its parts 
from dust. 

The utility of 
this device is 
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self-evident to all automobilists, especially to those 
who are inexperienced, in that it affords a means of 
avoiding small, but sometimes painful, accidents. 

It has recently been patented by Mr. W. H. Schoon- 
maker, 84 South Pullerton Avenue, Montclair, N. J. 
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A NOVEL CAEEIAGE-WASHING APPAEATUS. 

The apparatus shown herewith is designed for the 
purpose of holding a sponge to be used in washing a 
carriage, window, or any other object. It consists of 
a spraying nozzle encircled by a band of soft 
rubber. This nozzle is mounted upon the end 
of a pipe which is adapted to connect to a 
hose pipe by means of an ordinary coupling. 
This pipe has mounted upon it a slidable 
threaded collar having on its upper edge three 
lugs. Wires bent in the shape of a letter V 
pass through the lugs and also through holes 
in the sprayer disk above. These wires are 
hooked on their upper ends so as to engage 
the sponge, as shown. By sliding the collar 
along the pipe to the right, the sponge-holding 
wires are made to approach more closely to- 
gether and thus pinch the sponge tightly at 
the same time as they draw it against the 
spraying nozzle. A suitable threaded cap locks 
the collar and thus holds the wires and sponge 
in this position. The water squirting through 
the sponge keeps it clean and there is always 
fresh water throughout it. The apparatus can 
be mounted on a. long handle for use in wash- 
ing windows; or, if so desired, the sponge can be re 
moved entirely and the apparatus used as a sprayer 
The rubber band around the spraying nozzle protects 
any varnished surfaces that the sprayer may touch 
This apparatus, as is apparent to all, will be found ex 
tremely useful in the household and stable. It is made 
by the "Ideal" Carriage Washer Company, 148 Lenox 
Street, Rochester, N. Y. Its inventor, Harrie B. Howell, 
received a patent for the apparatus about a month ago. 
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from the warp-beam, having its shaft, (7, journaled in 
suitable bearings on the loom frame, and on one or on 
each end of the said shaft is secured a pinion, E, shown 
in the line drawing, in mesh with a gear wheel, F, 
having its shaft, F', journaled in suitable bearings 
formed in a bracket, D', attached to the loom frame. 
On one or both faces of the gear wheel, F, are formed 
annular shoulders, F*, on which bear projections, G, 
held in the members of a fork, H', formed on one end 
of a tension or pressure rod, H, extending loosely 
through a bearing, /, held on the bracket, D'. A spring, 




NEW WAEP-BEAM TENSION DEVICES FOE 
LOOMS. 

The accompanying engravings illustrate two forms of 
a tension device for warp-beams of looms, invented by 
Mr. Gottlieb Keller, of 1480 Avenue A, New York city. 
These mechanisms have been attached to a number of 
looms and are, at the present time, in successful op- 
eration in every case where this has been done. A 
company has been formed to further these devices, and 
it has been predicted that they will be in general use 
before long. The company which will exploit the in- 
ventions is the Keller Machine Company, care of Han- 
sen, Zinser & Power, 38 Park Row, New York city. 
Letters patent have been issued to Mr. Keller covering 
the form shown in the first half-tone, and in the line 
drawing, while the patent application to protect the 
other type has recently been allowed by the United 
States Patent Office. Foreign patents have been grant- 
ed or have been applied for to cover both forms. 

The object of the inventions is to provide new and 
improved tension devices for warp-beams of looms, ar- 
ranged to give a uniform tension under varying weather 
conditions to insure the formation of faultless weaves. 
They do away with the massive and cumbersome 
weights — up to 800 pounds — hitherto utilized to give 
the necessary tension to the warp-threads by means of 
ropes wound around the ends of the warp-beams. These 
weights have really been an anachronism in the highly 
perfected and efficient loom of to-day, and it is really 
remarkable that some successful device to take their 
place has not been before designed. The warp unwinds 




THE TWO KELLEE TENSION DEVICES FOE THE WAEP BEAMS OF LOOMS, IN OPEEATION. 



A NOVEL CAEEIAGE WASHES. 

J, is coiled on the tension rod, H, and abuts with one 
end against the bearing, /, and the other end of the 
spring rests on a nut, K, screwing on the threaded 
terminal of the tension rod, H, to allow the operator to 
increase or diminish the tension of the spring, /, by 
screwing the nut, K, up or down on the threaded end 
of the tension rod. When the warp unwinds, and the 
warp-beam turns in the direction of the arrow, a', then 
the pinion, E,- imparts a rotary motion to the gear 
wheel, F, in the direction of arrow, V, where the pro- 
jections, G, abutting against the shoulders, F 2 , are car- 
ried along, thus exerting an upward pull on the tension 
rod, H, to compress the spring, /, thereof. Now, in 
case the warp, A, becomes slack, then the tension rod, 
H, on account of being under the tension of its spring, 
J, causes a turning of the gear wheel, F, in the inverse 
direction of the arrow, &', so that the pinion, E, and the 
warp-beam are turned in a reverse direction to rewind 
the warp on the said beam. By adjusting the nut, K, 
as described, the spring, /, can be set to any desired 
tension according to the nature of the warp under treat- 
ment. By this arrangement, described above, the un- 
reliable weights heretofore used for giving the desired 
tension to the warp, are entirely dispensed with, and 
it takes but a very short time on the part of the oper- 
ator to set the tension rod, H, to the desired tension to 
secure a proper taking up of the warp on the beam in 
case the warp slacks under varying weather conditions 
or other causes. The bearing, /, for the rod, H, is ar- 
ranged to allow the rod to readily slide in the bearing, 
and also to freely swing thereon so as to compensate 
for the travel of the projection, G, in the segmental 
path. In the photograph of this apparatus is shown an 
additional device wherein by means of an adjustable 
pin, the return travel of the gear wheel, F, to rewind 
the warp is regulated to from 1 to 6 inches. If this is 
not sufficient, the gears may be thrown out of mesh by 
sliding the pinion, E, laterally on its shaft, and the 
warp then rewound as far as desired. 

The second device is even more compact than the 
one described above. It consists substantially of a flat 

wheel or disk 
having a de- 
pression within 
which i s re- 
tained a coiled 
spiral spring. 
The shaft of 
the warp-beam 
extends 
through the 
hub of this 
wheel, and to 
this hub one 
end of the said 
spring is fast- 
ened. On the 
outside of the 
disk, means are 
provided for 
putting the 
spring under 
any desired 
tension and for 
retaining the 
same at that 
tension. The 
outer rim of 
the disk is 
graduated into 
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a scale which shows the exact tension of the warp 
threads due to the coiled spring. By means of this 
scale the weave may be closely regulated. A flat disk 
provided with ratchet teeth is suitably secured to the 
end of the warp-beam and covers the opening in the 
other disk containing the coiled spring, to one end of 
which is secured a pin carried by the closing disk. 
The disk containing the spiral spring carries a pawl 
which engages with the ratchet teeth to limit the re- 
turn travel in rewinding. Should a greater return 
travel be desired, it is merely necessary to lift the 
pawl. The coiled spring maintains an even and steady 
tension on the warp threads, which is absolutely inde- 
pendent of meteorological conditions, an immense ad- 
vantage over the old rope and weight system. 
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NEW EOTAEY VALVE FOE STEAM ENGINES. 
A new rotary valve for steam engines has recently 
been invented, which is designed to relieve the valve 
seat of boiler pressure, and to keep the balance of the 
valve without regard to the pressure in the boiler. 
The manner in which this result is obtained will be 
readily comprehended by reference to the accompany- 
ing engraving, which illustrates a section through a 
steam engine equipped with the improved valve. The 
cylinder is shown at A, and B is the port admitting 
steam from the boiler into the combined valve and 
steam chest, C. The bottom of the steam chest or valve, 
as illustrated in Pig. 2, is formed with a central open- 
ing communicating with the steam supply port, B, and 
is also provided with two radial openings, K and L, be- 
tween which is a cut-away port, D. The valve seat, 
which is shown in Pig. 3, is similarly formed with 
radial ports, the port, K, communicating with one end 
of the cylinder, and port, L, with the other, while be- 
tween them is the exhaust port, E. The bottom of 
the valve is formed with a flange which projects into 




NEW EOTAEY VALVE FOE STEAM ENGINES. 

an annular balancing chamber, H, formed by a cylindri- 
cal casing bolted to the valve seat. Communication 
between the interior of the valve and this chamber is 
had through the port shown. A steam-tight joint is 
made between this casing and the valve. The valve 
is mounted to rock in the casing and is held under 
pressure by a screw in the spring-pressed spider, F. 
The link which connects the valve with the rocker is 
shown at G. ' In operation the cut-away port, Z>, alter- 
nately connects the ports K and L with the exhaust 
port, E. 'The flange at the bottom of the valve ex- 
tends into the balancing chamber to an extent suf- 
ficient to balance the excess of outward pressure due 
to the ports cut in the bottom of the valve, so that 
the valve is held down properly on its seat. It will be 
understood, of course, that the valve seat must be 
fitted to a ground joint in order to secure the desired 
action and that if the area of the flange be equal to 
the area of the ported openings a perfect balance will 
be secured at all times. Mr. John Cruikshank, of 
Yorktown, Virginia, is the inventor of this improved 
rotary valve. 



A STEIKING ILLUSION APPAEATUS. 

The field of inventions pertaining to stage effects and 
illusions is continually on the increase. We illustrate 
one of the latest, recently patented by Mr. R. B. Smith, 
Sydney, New South Wales, Australia, which possesses 
points of peculiar interest and novelty. 

The illusion consists in showing a floating automo- 
bile about four feet above the stage, in motion, appar- 
ently traveling in the air with its occupant, going 
across the space of the stage, turning around and re- 
turning, then taking a flight upward in the air, until 
it is completely upside down, with the chauffeur there 
operating in the same way as in the beginning, and 
returning again to the stage. Our illustration gives 
an idea of the effect, showing the machine in two posi- 
tions. It is necessary that the chauffeur be securely 
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held in the machine to prevent him from dropping to 
the floor when in the reverse position. 

Simple mechanism operated from behind the scenes 
is employed for producing this startling effect, and 
combined with peculiarities of lighting easily deceives 
the eye of the spectator. 

Motion to the wheels is imparted by silent electrical 




A STEIKING ILLUSION APPAEATUS. 

means. It is presumable that other devices can be 
utilized to imitate the noises observable in gasoline- 
driven machines in order to make the effect more 
realistic. 

In the beginning, as the curtain rises, the automobile 
is observed floating in the air. The chauffeur, a lady 
perchance, walks in upon the stage and apparently 
steps through space as she gets into the machine. To 
show that it really is in the air, the magician passes 
a wand all around under the machine. The chauffeur 
starts the wheels rotating by a lever, and the illusion 
is continued. At its termination, the chauffeur steps 
out on what appears to be air and walks off from the 
stage, leaving the audience mystified as to how this ef- 
fect was obtained. 



SAND WHEEL TOY. 

The use of sand falling on a wheel provides an excel- 
lent motive power for operating small toys of various 
descriptions. However, this form of toy is usually so 
constructed that the movement of the sand cannot be 
seen and the natural curiosity of the child is aroused 
to such an extent by the mysterious power within the 
toy that he is very liable to destroy the toy in order 
to discover the secret of its action. It has occurred 
to Mr. Harvey I. Dedrick, 26 South Center Street, 
Schenectady, New York, that the toy would lose little, 




SAND WHEEL TOTS* 

if any, of its charm, were it so designed as to exhibit 
all its working parts, and by thus letting the child into 
the secret, the life of a toy would be materially length- 
ened. Aside from this feature Mr. Dedrick has de- 
signed an improved valve which will prevent the wheel 
from becoming clogged with sand and has also pro- 
vided means for keeping the sand out of the bearings 
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of the wheel. In the accompanying engraving the gen- 
eral design of the improved toy and the construction 
of the sand valves are clearly illustrated. The box con- 
taining the mechanism is provided with a glass cover 
so that the flow of sand can be observed. Sand hop- 
pers are provided at opposite ends of the box, after 
the fashion of an hour glass. Between the hoppers is 
a chamber, in which a sand wheel is mounted. The 
sand flows through an opening in the bottom of the 
upper hopper, onto the vanes of the sand wheel, rotat- 
ing it like an overshot mill wheel. Thence the sand 
flows out through an opening into the lower hopper. 
When the upper hopper is emptied, the toy may be 
reversed so as to continue the flow of sand and the 
rotation of the wheel. To prevent the wheel chamber 
from becoming choked with sand, it is desirable that 
the sand should flow out more rapidly than it can 
enter. To this end each hopper is provided with a 
hinged valve covering its opening into the sand wheel 
chamber. The valves are operated by gravity, so that 
no matter which end of the toy is up the valve of the 
upper hopper will fall to closed position, while the 
lower one will swing open against a stop. Sand then 
flows into the wheel chamber, through a small perfora- 
tion in the upper valve, but flows out into the lower 
hopper through an unobstructed port. 

♦-•» - ♦ 

A NEW WIND INSTEUMENT. 
Letters patent have recently been granted to Mr. Har- 
man J. Ellis, of Brooklyn, Wis., covering an improved 
form of musical instrument. The invention, illustrated 
in the accompanying engraving, relates to wind instru- 
ments such as cornets, horns, and the like, and pro- 
vides means for readily lowering or raising the tone 
by the manipulation of corresponding valves, the ar- 




A NEW TYPE OF WIND INSTEUMENT. 

rangement being such that the formation of abrupt 
bends for the air passages is completely avoided to 
insure a rapid and unobstructed flow of the air. The 
complete view of the illustration shows the invention 
in the form of a cornet, while the detailed view shows 
the cross section of one of the valves. As shown in the 
side elevation of the entire instrument, it is provided 
with three valves, A, B, and C, arranged one alongside 
the other and each having a spring-pressed piston 
adapted to be manipulated by the player, and two sets 
of ports. The valve, B, is connected at its forward 
side with a mouthpiece-tube, D, carrying the usual 
mouthpiece, and when the several valves are in their 
normal non-pressed positions, the air forced through 
the mouthpiece and the tube, D, passes by way of a 
port into a U-shaped or return-bend tube, F, connected 
with the valve, B, at a port which joins with a short 
connecting tube, H, leading to the valve, A, at a port 
which connects by a tube with another port of A. This 
is connected by a short tube, J, with a port of C, con- 
nected by a tube, K, with another port of G, which in 
turn is connected by a tube, L, with the bell of the 
instrument. Prom the foregoing it will be seen that 
each of the valves, A, B, and G, has a return or 
U-shaped tube connected at both ends to the corre- 
sponding valve-casing at or near the upper and lower 
ends thereof, and each tube normally registers with a 
set of ports in the corresponding valve. When a valve 
is pressed, the shorter tube is cut out and the longer 
tube is brought into action to provide a correspondingly 
longer air passage and a consequent change of tone. 
When it is desired to lower the open tone one-half an 
interval, it is necessary to press the piston-valve of the 
valve, B. When it is desired to lower the open tone 
one full interval, the piston-valve of the valve, A, is 
pressed, and when the valve C is operated the tone is 
lowered an interval and a half. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

POCKET ELECTRIC BURGLAR-ALARM.— 

H. A. Kreh, New Orleans, La. This invention 
relates to electric alarm mechanisms and. ad- 
mits of general use, but is of peculiar value in 
preventing burglaries and theft. It may be 
used to advantage by travelers, theatrical per- 
formers, and persons whose jewels, goods, and 
chattels are peculiarly liable to be stolen. Also 
in all instances where it is desired to apprise 
a person of the opening of a door, window, or 
other closure member of any kind. 

Of Interest to Farmers. 
GATE. — T. J. Van Pelt, State Center, Iowa. 
This improvement is in farm-gates of the ver- 
tically-swinging type adapted to be opened or 
closed from either side of the gateway by a 
person in a vehicle, the object being to provide 
a gate of this character that will be practically 
automatic in operation, simple in construction, 
and having no parts liable to get out of order, 
broken, or interfered with by snow or ice. 

Of General Interest. 

APPARATUS FOE HAND-WEAVING.— 
Maiiy E. Babtlett, Baltimore, Md. This is 
an apparatus to be employed by children in 
kindergarten and primary schools for weaving 
diminutive tubular garments, particularly 
caps, dresses, and stockings for dolls. The 
invention is embodied in construction and form 
of the pattern-card or handloom proper upon 
which the weaving is done and by which the 
definite and required shape of the article of 
apparel is imparted, and also in the manner 
in which the weaving and detachment and sub- 
sequent tying-in of the garment are effected. 

ANIMAL-BLANKET.— C. H. Carli, Still- 
water, Minn. This improvement is particular- 
ly in blankets for horses, the object being to 
provide a simple means for preventing the^ 
blanket from slipping around on the animal 
when used as either a night or street cover- 
ing. Simple devices secure the front of the 
blanket over a horse's chest and obviate the 
employment of the usual straps or buckles. 

ATTACHMENT FOR PHONOGRAPHS.— L. 
T. Prudon, North Bergen, N. J. In this case 
the invention relates to an attachment for pho- 
nographs and similar instruments, the attach- 
ment being in the nature of a gage for stopping 
the carriage of a phonograph at any desired 
point in order to make repetitions of a record 
without repeating portions of the record which 
precede the part that it is desired to repeat. 



Heating and Lighting. 

SMOKE-CONSUMER. — A. Gronbeug, Wasa, 
Finland, Russia. This improvement relates to 
an arrangement to effect the burning of smoke 
and saving of fuel and can be applied to boil- 
ers of any construction. Applied to furnaces 
for steamers of modern construction with re- 
trogressing tubes, the idea does not in this 
case necessitate alteration, the heated air being 
introduced through the fire-bridge, where the 
smoke is - ignited and smokeless gases pass 
through the tubes. When boilers with exterior 
surfaces or tube-boilers are employed, a special 
stove must be erected before the boilers into 
which grates, tubes, etc., have to be placed and 
the firing is done, the heated air being intro- 
duced at a place that allows the smoke to be 
ignited before the gases touch the fire-surface 
of the boiler. 

ACETYLENE-GAS GENERATOR.— E. M. 
McGee, Yankton, S. D. In this patent the in- 
vention relates to certain improvements in 
acetylene-gas generators providing for a relia- 
ble automatic carbid-supply and insuring auto- 
matically closing the various valves in com- 
munication when the carbid-chamber is open to 
replenish the charge. 

AIR-HEATING DRUM.— G. E. Leonard, 
Sheridan, Wis. The object of the present in- 
vention is to provide a new and improved air- 
heating drum for stoves arranged to support 
the tubular heating-drum on a comparatively 
cool surface by causing a rapid circulation of 
air through the heating-drum and providing the 
top thereof with an asbestos filling. It relates 
to heating-stoves having a tubular heating- 
drum, such, for instance, as shown and de- 
scribed in a former patent granted to Mr. 
Leonard. 



Household Utilities. 

SHADE-FIXTURE. — F. G. Rohner, Dubuque, 
Iowa. In rented houses every tenant ordinarily 
secures new sets of shade and curtain fixtures, 
and after a few changes the window-casings 
become greatly disfigured. The chief object of 
the invention is to provide permanent fixtures 
which can be adjusted to support any shade 
likely to be used. To accomplish this result, 
the inventor provides a plate to be adjustably 
p^cured to the casing or the like and a bracket 
adapted to be supported by the plate and in 
turn adapted to support the shade. 



Machines and. Mechanical Devices. 

PARALLEL MOTION.— F. M. Myers, Car- 
thage, Mo. The object of this invention is to 
provide means for sustaining a moving member 
so that the member will be given an extensive 
movement laterally simultaneously with and 
in addition to its movement longitudinally. The 
invention may be employed in numerous con- 
nections, an obvious application being to stone- 



forming machines, where saws may be engaged 
with the stones four times for each revolution 
of the crank-shaft. 

OIL-FLOWING DEVICE. — J. Kambish, Jr., 
Piney, W. Va. In this patent the invention 
relates to apparatus for raising oil, water, or 
other liquids in wells by the use of a gaseous 
fluid under pressure. The object is to provide 
a new and improved oil-flowing device arranged 
to utilize the gas frequently 'found above tlie 
oil strata for flowing the oil to the surface and 
for collecting and saving the said gas. 

APPARATUS FOR PURIFYING WATER.— 
H. F. Hodges, Philadelphia, Pa. The invention 
has reference to an improved apparatus for the 
purification of water, and has fox its primary 
object to provide means for removing from 
water any bacteria, gases, or other impurities 
which it may contain, whether of a solid or 
liquid nature, by the agency of heat. 

METHOD OF PURIFYING WATER. — H. F. 
Hodges and J. Kuen, Philadelphia, Pa. In 
this case the invention has relation to an im- 
proved method of purifying water, primarily 
by distillation, whereby the water is entirely 
relieved of all impurities, whether of a solid, 
liquid, or gaseous nature. The process gives 
to water its natural sweet taste, and renders 
it more palatable for table use. 

WATER-STILL.— H. F. Hodges and J. 
Kuex, Philadelphia, Pa. The principal object 
of the invention, which relates to an improved 
construction of apparatus for the distillation 
and purification of water, is to provide an ap- 
paratus so constructed as to enable the inven- 
tors to utilize a primary body of heat to evap- 
orate and purify successive bodies of water in 
such a manner that the consumption of fuel 
for this purpose is greatly decreased and the 
cost of production consequently minimized. The 
distillate is improved in taste by the process, 
and its effect upon the human system is ren- 
dered as beneficial as is possible by the use of 
the purest spring-water. 

APPARATUS FOR PURIFYING WATER BY 
DISTILLATION.— II. F. Hodges and J. Kuen, 
Philadelphia, Pa. Among the objects of this 
invention the principal one is the provision of 
means for distilling and purifying water where- 
by it is entirely relieved from all impurities 
either of a solid, liquid, or gaseous nature, and 
at the same time relieved of that flat or bitter 
taste ordinarily found in distilled waters, and 
becomes possessed of properties and qualities 
rendering it sweet and palatable. The means 
provided materially increase the number of 
working cells in the apparatus without propor- 
tionately increasing the amount of fuel used. 

CEMENT-BLOCK PRESS.— E. H. Harry 
and I. L. Shaw, Gibson City, 111. The employ- 
ment of cement blocks as a foundation ma- 
terial for construction of foundations and walls 
of buildings has greatly increased of late and 
their superiority for this purpose has led to 
many inventions in means for producing them. 
The present invention has for its object to 
provide an improved press which shall be dis- 
tinguished by lightness, strength, rigidity, ease 
of operation, and economy of construction. 



at one side of the center of a country road out 
of the rut and on firm ground, while the wheels 
run on the beaten track. T'he object is to af- 
ford means for adjustably counteracting side 
draft and permitting the shafts to. be shifted 
toward or from the center of the axle without 
the use of tools. 



Prime Movers and. Their Accessories. 

ROTARY ENGINE. — I. F. Parmenter, Ber- 
lin, Mass. This invention is designed more 
particularly as an improvement on an engine 
previously patented by Mr. Parmenter. The 
present improvements are designed to provide 
for a better control of the steam or other mo- 
tive agent by providing improved means for 
governing the distribution of the steam so that 
the operation of the engine may be regulated 
with greater decision. 

ENGINE. — R. P. Moodie, Renfrew, Ontario, 
Canada. According to the embodiment of the 
invention the engine is arranged to have the 
motive force act against one face of the piston 
in the usual manner. At the opposite end of 
cylinder, however, the rod is passed through 
a stuffing-box or its equivalent, and this end is 
employed at times as a compressor, at other 
times as a power-cylinder to start the engine, 
these operations being controlled by a valve. 
In this manner the engine when running may 
be made to compress air or other elastic fluid, 
which may be stored and employed .to start the 
engine upon a further operation. 

WIND-WHEEL.— O. Ulrich, Gross Lichter- 
felde, near Berlin, Germany. The object in 
this invention is to provide, a new and im- 
proved wind-wheel in which the wings adjust 
themselves automatically, according to the 
wind-pressure, to insure a steady 'uniform run- 
ning of the wind-wheel both in light and strong 
winds and requiring no mechanical regulating 
devices for setting the wings to the proper 
angle. 



Railways and Tlif'v Accessories. 

RAIL-FASTENER. — II. M. Mace, Catskill, 
N. Y. The object of this inventor is to pro- 
vide a fastening device to I „ used in connection 
with railway-rails for the purpose of holding 
them firmly to their ties, which device will 
prevent the rails from spreading aad tilting 
and will also reduce to a minimum their ten- 
dency to creep. 

Pertaining to Vehicles. 

ATTACHMENT I^OR VEHICLE-SHAFTS.— 
D. J. Quiglet, Litchfield, Minn. This inven- 
tion refers to means for connecting thills or 
shafts of vehicles with their running-gears so 
that the shafts may be shifted laterally to 
permit the animal drawing the vehicle to travel 



Designs. 

DESIGN FOR LACE TRIMMING.— C. G. 

Neubartii, New York, N. Y. Mr. Neubarth has 
invented a new, original and ornamental de- 
sign for a lace trimming, in which the elongat- 
ed scalloped ornamentation runs from edge to 
edge of the band of linen, silk, or the like, 
over bars crossing each other at right angles. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal Wants* 



READ THIS. COLUMN CAREFULLY— You 
win rind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 
MUNN 6c CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 7265.— For manufacturers of chim- 
ney tile of different kinds. 

" \J. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 7266.— For makers of electric lamps 
or bulbs. 

Drying Machinery and Presses. Biles, Louisville, Ky. 

Inquiry No. 7267.— For makers of fine steel cast- 
ings. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 726S.— Wanted, a small hand vacuum 
pump tor experimental purposes. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 7269.— Wanted, a machine for mash- 
ing flower pomades. 

Adding, multiplying and dividing machine, all in one. 
fc'elt & Tarrant Mfg. Co., Chicago. 

Inquiry No. 7270.— For makers of household 
goods, also for large manufacturing or supply house in 
general. 

Wanted.— To manufacture Park Amusement De- 
vices. Royalty. Box 773, New York. 

Inquiry No. 7271.— For manufacturers of bri- 
quettes. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 7272. — For makers of composition 
pipe, made of uapier mache, wood or asphalt. 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 7273.— For makers of attachments 
for bicycles whereby to travel on railroads. 

Wanted.— Patented specialties of merit, to manu- 
facture and market. Power Specialty Co., Detroit, Mich, 

Inqiiirv No. 7274.— For makers of metal tanks, 
aluminum preferred, for use in connection with com- 
pressed air apparatus. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 

Inquiry No. 7275-— For makers of heavy black 
crayon for making heavy block line. 

Mechanical devices of brass, aluminum, and kin- 
dred metals manufactured for inventors and patentees, 
and marketed on royalty, when desired. Imperial Brass 
Mfg. Co., 241 So. Jefferson St., Chicago, 111. 

Inquiry No. 7276.— For manufacturers of baby 
carriage wheels and velocipede wheels for cushion 
tires. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, wood 
fiber machinery and tools. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 7277.— For parties to make tanks 
used for hand fire extinguishers. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St., New York. Write to-day. 

Inquiry No. 7278.— Wanted, elevator buckets 
with sprockets and chain for attaching bucket. 

Wanted.— By big Iowa Wash Machine Company to 
manufacture on royalty Rotary Washer, preferably 
one made by some Easternconcern who do not cover 
western territory. Address Rotary, Box 773, N. Y. 

Inquiry No. 7279.— For makers of solid back 
horse brushes, with a "Turtle " as a trade mark. 

Manufacturers of all kinds sheet metalgoods. Vend- 
ing, gum and chocolate, matches, cigars and cigarettes, 
amusement machines, made of pressed steel. Send 
samples. N. Y. Dieand Model Works, 508Pearl St., N.Y. 

Inquiry No. 7280.— Formakers of carpet-cleaning 
machines. 

Have you much figuring to do, chiefly multiplication 
and division? The " Brunsviga" will save you 90 per 
cent of time and all mental effort. 18 and 13 figures 
products. Automatic devices make error impossible. 
Simple. Lasts lifetime. FELIX HAMBURGER, 90 
William Street, New York. 

Inquiry No. 7281.— For machinery for making 
chewing gum. 

Inquiry No. 7282.— For the makers of an extract 
having taste and flavor extracted from muskmelon. 

Inquiry No. 7283.— For makers of baby carriage 
and go-cart wheels. 

Inquiry No. 7284.— For makers of watchmakers' 
materials. 

Inquiry No. 7285.— For makers of prepared sol- 
der, as can be used for household use without an iron. 

Inquiry No, 7286.— For the manufacturers of al- 
cohol gas stoves, Kzcerpta coffee pots and Patent Hy- 
dronette and Wa'er Bringers. 

Inquiry No. 7287.— For the makers of the "In 
and Out " registers for hospitals. 

Inquiry No. 7288.— For manufacturers of laun- 
dry supplies and washing machines 

Inquiry No. 7289.— For manufacturers of elastic 
rubber, donble-valved exhaust, ellipsoid shape, for 
creating a vacuum in a bottle or other vessel. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special "Written Information on matters of personal 
rather than general Interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



( 9776 ) W. B. asks : Would like to 
know the materials needed, and how to develop 
blue prints. Or is there a book published that 
would teach me same, without going to any 
school? A. Very little skill is required to make 
blue prints. Take citrate of iron and ammonia 
80 grains and water 1 ounce, for one solution. 
Take ferricyanide of potassium 60 grains and 
water 1 ounce for a second solution. Mix the 
two in equal parts when you wish to make the 
paper. With a swab of absorbent cotton cover 
the paper evenly and dry in the dark. Keep in 
a dry and dark place. Print as for any photo- 
graph, but stronger, till the shadows are 
bronzed, and place the print in a pan of water 
to develop. Wash in changes of water till all 
the color is out of the white parts of the print. 

(9777) C. P. L. asks: Would two 
bodies exactly the same shape and size but 
differing greatly in their respective weights (say 
for instance, one was composed of iron and the 
other of wood) reach the ground at the same 
time, il dropped simultaneously from a great 
height? A. The heavier of two bodies of the 
same size falls faster, since it has more momen- 
tum with which to overcome the resistance of 
the air when dropped from a height. 

(9778) F. W. B. asks: 1. Please give 
(in substance) an explanation of the phe- 
nomena of rotating storms, such as whirl- 
winds, cyclones, etc. Do they always rotate 
in one direction, and why? A. The rotation 
of storms is caused by the rotation of the 
earth on its axis. In the northern hemisphere 
these storms rotate in a direction opposite to 
the motion of the hands of a clock ; in the 
southern hemisphere they turn with the hands 
of a clock. All cyclones, hurricanes, tornadoes, 
etc., follow the same law. 2. Is it possible 
for a whirlwind to rotate for a time in one 
direction, and then reverse and whirl in the 
opposite? I ask this last especially for the 
reason that two reputable persons of my ac- 
quaintance claim to have seen this phenome- 
non. A. Small whirlwinds, such as form in a 
field or at a street corner, probably turn in 
either direction ; but if one was seen to rotate 
one way, and in a brief time another was seen 
in the same place turning in the opposite di- 
rection, we should consider that these were 
two different whirlwinds, and not a whirlwind 
which had reversed itself. 

(9779) L. A. H. asks: Is there such 
a thing in the realm of science as flame or 
combustion without emitting light? A. Com- 
bustion is usually the combination of a sub- 
stance with oxygen. This may take place with 
rapidity, so that much heat is produced, and 
also light; but often it takes place so slowly 
that no light is seen, and the temperature may 
not rise very much above that of the air. The 
rusting of iron or steel is an example of this. 

(9780) J. M. asks: 1. If all so-called 
empty space is absolutely cold and dark, and 
light and heat on the earth are only the result 
of the sun's rays agitating the particles of 
matter contained in the earth's atmosphere, 
how then can the sun illuminate the moon to 
such an extent that the reflected light reaches 
the earth ? — bearing in mind that the moon 
has no atmosphere. And by what explanation 
can Prof. Newcomb's views be understood ? It 
would seem to my lay mind that the moon is al- 
ways cold and dark, it having no atmosphere to 
cause the sun's rays to heat or light it ; but how 
does its light reach the earth? A. The present 
accepted theory is that light is not light on its 
way through space, but radiant energy, which 
becomes light or heat upon striking some ma- 
terial object which can transform it into light 
or heat. There is then no light in the space 
between the sun and the earth, but if an eye 
were to be placed there, it would receive the 
energy of the sun's rays and see that energy 
as light. If a hand or a thermometer were 
placed there, the radiant energy would be 
transformed into heat, and would affect the 
hand or thermometer. This radiant energy 
strikes the surface of the moon, and is re- 
flected to the earth. Here we receive it, and 
see it or feel it as light or heat. The space is 
dark and cold. The material is warmed by 
the sun's radiation. Space contains little which 
can be warmed. The moon will be warmed 
when the sun's rays strike it, and will become 
cold again when the sun sets as the earth does. 
The changes will be more rapid and extreme be* 
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cause of the absence of a dense atmosphere such 
as the earth has, but not less real for that rea- 
son. 2. Is space limitless V It cannot be con- 
ceived it has limits, as the mind would inquire 
what is beyond. Yet every object occupies a 
fraction of space, and as a fraction is only con- 
ceivable in .reference to a whole, it would seem 
that there is a limit ; what is the philosophical 
explanation? A. As to space we know little, 
and speculation can teach nothing. To a scien- 
tific mind it seems fruitless to discuss what 
can never be settled by discussion. Astrono- 
mers now believe there is an end to the worlds 
in space ; but belief is not knowledge. We may 
know some time, but not till we go beyond the 
flesh and sense. 

(9781) M. 0. C. asks: Please give me 
the difference between a whip-poor-will and the 
bull-bat ; the zoological and common name of 
each bird, and to what genus each belongs? 
And if the bull-bat is the same bird as the 
nighthawk ? Also give the distinction between 
a catamount and a wild-cat. Which, if either, 
has the long tail? A. The bull-bat and the 
nighthawk are different common names for the 
same bird. The scientific name of the bird is 
Chordeiles Virginianee. The scientific name of 
the whip-poor-will is Antrostomus vociferus. 
The genus of anything is indicated by the first 
word of its scientific name ; the species, by the 
second word of its name. A catamount is an- 
other name for the cougar or mountain lion. 
A wild-cat is a lynx. It has a short tail, and 
most of the species have a tuft of hair on. the 
tip of the ear. 

(9782) M. F. S. says: 1. Would you 
kindly explain the real meaning of the word 
"watt"? One says that a 16-candle-power 
lamp takes 56 watts, say 60 watts for con- 
venience, per hour. If it takes 60 watts per 
hour, it should take 1 watt to light it for 1 
minute. Yet we all know that it takes the full 
60 watts to light it even for one second. A 
300-watt dynamo does not give 300 watts per 
hour, it gives them all the time ; if such a 
dynamo were connected with a watt-meter, 
would the watt-meter register 300 watts after 
an hour? A. A watt has no reference to time. 
It. is the unit of electric power. And just as 
a horse-power works right along, a second, an 
hour, or any other time and is the same horse- 
power, so the watt is the same for any time. 
If a lamp requires 60 watts to light it, it will 
require the 60 watts for a second just as really 
as for a whole day. What is paid for on the 
watt-meter is the watt-hours. If 1,000 watts 
are used for one hour, that is a kilowatt-hour ; 
and if for ten hours, the consumer must pay 
for ten kilowatt-hours. This too is just the 
same as the horse doing work. If one hires a 
horse which might do a horse-power of work, 
he will pay for the same horse working for the 
entire time which be does work. The idea 
seems simple. 2. Does the sun have any direct 
influence upon the weight of objects on the 
earth? Example: Will an object be theoret- 
ically heavier at midnight than at midday? A. 
The weight of objects does not vary from noon 
to midnight because of the position with refer- 
ence to the sun. The change of distance from 
the sun in that time is so small as compared 
with the immense distance of the sun as to be 
of no value at all. 

(9783) J. S. asks: 1. How does the 
last part of our names originate? A. The sur- 
name, or family name as it is at present, is a 
name added to and above (sur) the individual 
name. These often denoted the occupation of 
the man at the time the name was taken. An 
example is John Smith, or John the "smith." 
When the peasantry had but a single name, it 
was well nigh impossible for the officers of the 
law, or the crown, to locate the man wanted, 
as one can easily see by considering the case 
at present. It is far easier to locate a particu- 
lar John Smith even than a particular John. 
There are many more Johns than there are 
John Smiths. Under these circumstances the 
authorities compelled the adoption of a second 
name, which was often arbitrarily given, and 
so we have names of birds, places, colors, and 
many others as family names. 2. Is it air 
buoyance that causes the stocks of wheat to be 
stronger against the wind than if the stocks 
were solid? A. There is a very common mis- 
apprehension regarding a hollow shaft, such 
as a grain stalk, or a bone, quill, or other 
tube. A stalk' of wheat or a bone is not as 
strong as if it were of the same size and solid. 
It is stronger than if it were of the same weight 
and solid. In other words, a given amount of 
material can be made into a stronger shaft by 
giving it the form of a hollow cylinder than to 
make it a solid rod of any shape. It is the 
stiffness and elasticity of a grain stalk which 
enable it to stand up against the wind. 3. Can 
a body be charged purely positively or nega- 
tively? Must there not be a little negative 
electricity in a body that is supposed to be 
charged positively, and vice versa? A. A body 
is charged positively by giving it an excess of 
positive electricity. Only as much negative 
electricity is removed as there is positive elec- 
tricity communicated to the body. If more 
positive electricity should be given to the body, 
more negative electricity would be removed. 
4. Why is the negative pole of a medical bat- 
tery stronger than the positive? That is, 
stronger to the feelings. A. We were not 
aware that the negative pole is stronger than 
the positive pole, to the feelings even, and can 
give no reason for it. 5. I notice water is a 
better conductor when hot than it is when cold. 
Can you give a reason 1 : A. We have never 
measured the resistance of water at various 
temperatures, and cannot give any reason why 



hot water should have less resistance than cold 
water. 6. Can you give a scientific explana- 
tion of the famous painting entitled "In the 
Shadow of the Cross," painted by Henry Ham- 
mond Ahl, which was exhibited at the world's 
fair, St. Louis? This religious painting is of 
the Master, and when the room is darkened, 
the painting appears luminous, which makes 
the appearance of a pale moonlight. A cross 
can be seen, lying over his shoulders, which is 
not observable when the room is lighted. A. 
The painting to which you refer was painted 
with a phosphorescent paint which glowed in 
the dark, but did not appear in the light. 7. 
In going up in an elevator do we not weigh 
heavier and in coming down weigh lighter? A. 
A person is no heavier while going up in an 
elevator than while coming down. If the ele- 
vator starts up suddenly, the inertia of the 
man would cause him to exert a greater pres- 
sure on the floor than his weight ; and if it was 
jerked down quick enough it might even leave 
the man in the air, not pressing at all on the 
floor of the car. You can hold an apple on 
your hand, and drop your hand away from it 
so quickly as to leave the apple in the air above 
the hand. 



members of the fraternity : Benjamin Franklin 
Laliue, Thomas Messinger Drown, Robert 
Henry Thurston, and Burton S. Lanphear. A 
suitable index is added to the book, which 
aJso contains the names and addresses of all 
of the members 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 12, 1905 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Abrasive compound, H. L. Slager 799,200 

Air brake system for street railways, R. C. 

tiuiu 799,186 

Animal shears, J. K. Stewart 799,107 

Animal trap, R. L. Kirk 799,472 

Animals fr»m burning buildings, device for 

leading, Higgins & Lansing 799,336 

Automatic switch, Giles & Moran 799,154 

Axle box, J. S. Taylor 799,204 

Babbitting device, F. G. Head 799,048 



NEW BOOKS, ETC. 

Ordinary Foundations, Including the BaTaiice "'springs7'appar"a'tus" for ' testing,' 'a. 

Cofferdam Process for Piers. By 

Charles Evan Fowler, C.E. New 

York: John Wiley & Sons, 1905. 

8vo.; pp. 214. Price, $3.50. 
This book, which, has reached its second 
edition, has received numerous valuable addi- 



J. Gailey 799,553 

Baling machine, cylindrical, M. L. & U. F. 

Luebben 799,175 

Baling press, M. L.' Dean 799,225 

Bank, coin separating, A. B. Flagg 799,318 

Barber chairs, paper holding attachment for, 

J. E. Smith 799,411 

Barrel heading and hooping device, E'. C. 

ThorschmUt 799,502 

tions. The subject of ordinary foundations is ' Basket construction, D. H. Ryan 799,405 



more comprehensively covered than heretofore 
and several new 'chapters have been added, 
one of the most important of which discusses 
the construction of piers by the use of metal 
cylinders ; with timber caissons by open 
dredging ; and the construction of ordinary- 
sized foundations by the use of pneumatic 
caissons. Another new chapter is that on 
cement and concrete, which contains many 
valuable tables giving the amount of material 
required for concrete of different proportions. 
Other chapters which were not in the first 
edition are one on the subject of foundations, 
in which the bearing capacity of soil is dis- 
cussed, and another on building stone, 



masonry, and the 'design of piers. The build- 
ing of piers of timber and pile bents, together ' g°"| e capping machine R. L. Shriner 
1 ' j Bottle casing, A. B. Meyer 



Bath tub or other seat, J. P. Eustis 799,371 

Bean sorting machine, J. J. Jungers 799,468 

Bearing for upright crank shafts, D. W. 

Marmon 799,481 

Bearing, roller, C. G. Deming 799,309 

Bearing, roller, R. F. Bower 799,443 

Bearings, shaft sleeve for roller, J. Kincaid 799,471 

Belt, chain, H. Arneson 799,369 

Berry box, collapsible, P. Henrich 799,335 

Binder, temporary, W. Strubing 799,276 

Binder, temporary, T. R. EAly 799,318 

Bit, W. C. Johnson 799,602 

Blind or shutter, collapsible, G. McMullen 799,398 
Block. See Printer's block. 

Blower, R. W. Hamann 799,561 

Boat, life, H. J. Hedderwick 799,378 

Boiler furnace, steam, J. F. Van Tuyl.... 799,116 
Boilers and other furnaces, heater for, H. 

A. Bradley 799,300 

Boilers, soot cleaner for steam, E. C. Fisher 799,372 

Bolster, E. II. Benners 799,295 

Bolt holder, E. B. Curry 799,541 

Bookcase, II. E. Hubbell 799,233 

"" ' ..-.-... 799,095 



- , 799,069 

with the subject of timber preservation, has j Box, D. Gray 799,375 

been discussed in the final chapters as fully i Bracelet, II. R. Baker 799,133 

,. , , i rm. i. , . I Brake staff, J. T. Clark 799,144 

as a general knowledge requires. The book is I Brewing, j! Schneible 799!'407 



illustrated with some 150 cuts, many of which 
are fine half-tone plates. 

The Compound Engine. By W. J. Ten- 
nant, A.M.I.Mech.E. London: Perci- 
val Marshall & Co., 1905. 8vo.; pp. 
200. Price, $1. 
This is a popular treatise intended as an 
introductory manual to the study of the com- 
pound engine. The first seven chapters give 
a great deal of information such as is desired 
by the ordinary person who has very little 
knowledge of the subject. The eighth chap- 
ter deals with the graphic method of indicator 
diagrams for a two- or three-stage compound 
of the ordinary, or receiver, type. In suc- 
ceeding chapters the indicator diagram cylin- 
der ratios and the action of the receiver are 
dealt with more minutely than in the opening 
chapters, and the subjects of jacketing, the 
condenser, and the air-pump are touched upon. 
The book has three appendices, consisting of 
Prof. Unwin's paper on "The Construction of 
Theoretical Indicator Diagrams for Compound 



Brick kiln, J. w. Reagan 799,091 

Brooder heater, O. P. Shoemaker 799,199 

Buggy top, C. Bevill 799,439 

■Building block mold, artificial, H. E. May- 

nard 799,610 

Building frame, C. A. Dennis 799,544 

Building structure, sheet metal, T. Lee.... 799,391 
Bulkhead doors, hydraulic mechanism for op- 
erating, G. C. Balston 799,089 

Bundling machine, Lowry & Reynolds 799,174 

Butter molding device, E. J. Baril 799,436 

Button attaching machine, W. E. Elliott.. 799,550 

Button setting machine, W. E. Elliott 799,549 

Cabinet, baby, M. A. Kuykendall 799,390 

Calculating machine, C. Campbell, Jr 799,031 

Calendar, date, J. R. Haggerty 799,159 

Can, J. B. Conover 799,538 

Can, W. A. Sexton 799,678 

Can opener, T. A. Watrous 799,119 

Cane and stool, combined, P. Linder.... 799,172 

Cane mill, J. P. Golden 799,326 

Cane mill, two roll, J. P. Golden 799,327 

Cap, bathing, W. F. Pfeiffer 799,355 

Car bolster, J. Green 799,330 

Car brake, W. S. Washburn 799,117,799,118 

Car construction, G. Gibbs 799,325 

Car coupling, O. P. Callahan 799,532 

Car coupling centering device, J. F. O'Con- 
nor 799,082 

Car door and fastener, C. S. Bennett 799,438 

Car door fastener, E. R. Green 799,043 

Car draft rigging, railway, J. R. Mitchell 

799,070, 799,071 
Car fender, A. Jobin 799,165 



Engines," part of a paper on "Expansion Car loader for grain cars, etc., A. A. Yakee 799,287 

Curves," by the author, and tables giving the ; Car, mtaing^R.^ Hopkins Y99.3S* 

dimensions of typical compound engines, of 



the marine, stationary, and locomotive types. 

Mechanical Drawling: Technique and 
Working Methods for Technical 
Students. By Charles L. Adams. 
Boston: George H. Ellis & Co., 1905. 
4to.; pp. 204. 
The training of the senses so as to give 
facility and precision in the technique of 
drawing, and the acquirement of technical 
methods of execution, are necessary prepara- 
tory requirements for a course in engineering 
or architecture. These are what the author 
of the present work had in mind when pre- 
paring it. The book has a collection of ma- 
terial sufficient to enable the teacher, by 
judicious selection, to lay out the work of 
the course, and it is further specialized to 
meet the needs of individual students. The 
subject of projection has been omitted, as the 
author believes that when a course includes 
descriptive geometry, it is unnecessary to 
give a portion of this subject under a different 
name. The book not only goes thoroughly 
into the technique of drawing and the instru- 
ments required, but it also describes pseudo- 
pictorial representation, wash drawing, and 
mechanical copying, such as the blue-print 
process, process drawing, and Patent Office 
drawing. It is abundantly illustrated with 
over 160 drawings and plates. 
Proceedings of the Society for the Pro- 
motion of Engixekkixg Education. 
New York: Engineering News Pub- 
lishing Company, 1905. 8vo.; pp. 
253. Price, $2.50. 
This hook is the twelfth volume of the 
"Proceedings of the Society for the Promo- 
tion of Engineering Education." It contains 
some fifteen addresses on engineering education 
by well-known engineers in its various phases, 
and also memoirs of the following deceased 



Car safety device, railway, R. L. Ettenger.. 799,227 

Car step, extension, G. G. Comer 799,453 

Carbureter, A. Gosse 799,232 

Carpenter's tool, Larson & Brage 799,474 

Cai-pet cleaner, pneumatic, E. E. Overholt. . 799,575 
Carts, flap for closing the lateral openings 

of dust, H. Freise 799,040 

Cement tile mold, J. Groscop 799,559 

Chain, drive, F. L. Morse 709,073, 799,074 

Chain, power, F. L. Morse 799,072 

Chair. See Rail chair. 

Chalk holder, W. II. Welland 799,508 

Chasing mill, II. J. Flood 799,039 

Check delivery apparatus, V. Poduschka. . . . 799,494 

Churn, McGregor & Williams 799,070 

Churn and ice cream freezer, combined, L. 

Franke 799 462 

Cigar perforator, W. ' White '...'.'..'.'.'...'..'.'.'. 7991.364 
Cigarette tubes, mechanism for forming and 

inserting mouthpieces, W. M. Grunzner 799,046 

Circuit breaker, vapor, P. C. Hewitt 799,051 

Circuit changing apparatus, M. S. Conner.. 799,146 

Circuit controller, P. C. Hewitt 799,050, 799,052 

Circuits, controlling electric, P. C. Hewitt.. 799., 053 

Cistern mold or former, II. R. Kuhn 799,171 

Clay treating furnace, D. B. Williams 799,127 

Clinometrical gage, A. M. Johnson 799,235 

Clutch, hydraulic, G. Sparks 799,102 

Cock, drain, R. B. Swinny 799,203 

Cock, gage, R. B. Swinny 799,202 

Coin delivering device for cash indicators, 

E. Janik 799,380 

Coin holding and delivering machine, J. W. 

Meaker 799,351 

Coin tray, J. W. Meaker 799,350 

Collar, C. W. T. Davies 799,307 

Collar, horse, G. E. Du Bois 799,547 

Column, girder, and beam, metal, O. G. 

Franks 799,320 

Combination wrench, II. A. Corwin 799,539 

Commode, A. Turner 799,504 

Concrete building blocks, machine for manu- 
facturing hollow, J. W. Miller 799,61] 

Concrete fence post, L. H. Benedict 799,515 

Concrete fence post mold, J. Bolton 799,13:* 

Concrete reinforcing means, W. Gabriel.... 799,230 
Confectionery mixing machine, G. Pratts .... 799,361 
Conveying and hoisting various materials, 

device for, N. H. Nelson 799,079 

Cooker, steam, W. F. Herdrich 799,600 

Cork extractor, S. Davis 799,543 

Corkscrew, II. Sturm 799,109 

Corner shield and retaining means therefor, 

0. II. Anderson 799,430 

Cotton gin, R. E. Wilson 799,427 

Crank, J. G. Ileaslet 799,333 

Crushing mill, L. B. Lehmann 799,244 

Cultivator, J. C. Johnston 799,060 

Cultivator, W. O. Walton 799.283 

Cultivator bars, adustable device for, W. L. 

. Gouldin 799,329 

Cultivator or sulky plow, wheel, S. F. Vnnoe 799,363 

- 700 Slit ' 



Cuspidor carrier, Tscharuer & Loouey 799,421 

Cutting die, D. T. demons 799,449 

Dam Hash board, J. E. Jenkins 799,509 

Dashboard holder, J. W. Yochem 799,288 

Derrick, portable, Booz & Kribbs 799,220 

Die stock, J. J. Delehant 799,458 

Disk drill, double, H. J. Case 799,143 

Display package, A. R. L. Dohme 799,593 

Distilling apparatus, wood, H. B. Williams 799,426 

Door, grain, A. B. Dickie 799,226 

Door stop, A. T. Learned 799,475 

Doubletree, W. A. Tinsley 799,207 

Doubletre'e carrier, Folkner & Gray 799,319 

Draft apparatus, induced, R. W. Hamann.. 799,50.) 

Draft gear, H. C. Priebe 799,262, 799,26;! 

Drawing board, adjustable, W. Green 799,157 

Dredge, suction, L. S. Parker 799,256 

Drier, B. E. Bechtel 799,437 

Dye lake and making same, azo, C. Im- 

merheiser 799,058 

Ear ring, M. & C. Huber 799,056 

Electric furnace, revolving, E. Stassano. . 799,105 
Electric heaters, cut out for, J. Harden.... 799,377 
Electric motors, motor suspension for, E. D. 

Priest 799,264 

Electric power, pneumatic or hydraulic trans- 
mission of, H. Kowsky 799,004 

Electrical attachment plug, B. E. Salisbury 799,191 

Electrically controlled motor, II. Bezer 799,136 

Electrolytic apparatus and electrodes there- 
for, C. Kellner 799,061 

Electroplating apparatus, L. Potthoff 799,402 

Elevator. See Hay elevator. 

Elevator, C. W. Levalley 799,477 

Elevator brake, A. W. Krusee 799,243 

Elevator bucket or tank, water, D. J. O'Don- 

nell 799,489 

Engine attachment, explosive, W. B. Ilay- 

den 799,047 

Engine gage, steam, J. I. Bryant 799,531 

Engine speed regulator, explosion, G. Duf- 
fing 799,459 

Engine starting means, explosive, A. P. 

. Brush 799,029 

Engines and starting switches therefor, elec- 
trical sparking ignition system for gas, 

V. G. Apple 799,368 

Engines, circuit breaker for explosive, R. M. 

Lovejoy 799,393 

Engine, gas generator for explosive, A. W. 

Jones 799,341 

Envelop and letter sheet, combined, C. T. 

Paden 799,255 

Eraser cleaner, Ilstrup & Iledlund 799,340 

Eraser holder, J. C. St. John 799,618 

Exerciser, E. Roland 7S9.270 

E'xplosive engine, W. E. Collier 799,537 

Extractor, W. T. Teas 799,111 

Eyeglass and eyeglass holder, II. F. Brown 799,444 

Eyeglass holder, A. B. Robbins 799,576 

Eyelets with flexible material, method and 

apparatus for covering, P. R. Glass.... 799,042 

Faucet, oil can, S. J. Cordner 799.454 

Feeding device, A. J. Gardner 799,32 1 

Fence, J. II. Pisor 799,184 

Fence post, C. A. Spencer 799,413 

Fence post and securing device, G. W. 

Drewke 799,595 

Fence stapling machine, wire, II. Ragsdale 799,496 

Fence wire clamp, Hoke & Younce 799,380 

Fertilizer distributor, W. A. Mitchell 799,484 

Filter drum, E. Fullner 799,153 

Filter, press, C. C. Thompson 799,417- 

Filter scraper, water, M. N. Lynn 799,395 

Filtering apparatus, J. N. McClintoek 799,180 

Fire resisting curtains, roller for, E. II. Mc- 

Cloud 799,075, 799,485 

Firearm cleaning rod, Marble & Garrison 799,176 
Fishing reel spool, W. Shakespeare, Jr.. 799,271 

Flange for rods, J. S. Goldberg 799,156 

Flax, retting, Vansteenkiste & Legrand.... 799J281 

Floor, W. N. Wight 799,509 

Floor construction, G. Gibbs 799,323,799,324 

Flower stand, T. S. Sprague 799,104 

Fluid motion indicator, A. W. King 799,603 

Fluid pressure apparatus, J. P. Coleman.. 799,145 

Folding box, A. L. Brady 799,221 

Fruit clipper, E. P. Steffa 799,617 

Fuel balls, briquets, etc., press for the manu- 
facture of, II. J. Debauehe 799,149 

Furnace and heater, W. II. Drake 799,311 

Furnaces, coking attachment for steam 

boiler, T. J. Tiller 799,279 

Furniture, corner piece, J. Nichols 799,253 

Furniture support, B. M. Wonders 799,429 

Game indicator, C. McNabb 799,486 

Garment form. L. C. Schmidt 799,195 

Gas burner, W. M. Welch 799,424 

Gas cut off for Bunsen tubes, W. S. Stapley 

799,579, 799,580 
Ga3 generators, carbid holder for acetylene, 

O. Parker .' . . 799,257 

Gas, producing, B. E. Eldred 799,317 

Gas purifying apparatus, II. Boyd 799,589 

Gaseous mixture for extinguishing fire, kill- 
ing insects, etc., apparatus for the pro- 
duction and distribution of, R. Marot 799,348 

Gear, transmission, O. W. Davis 799,147, 799,148 

Gear, variable speed and reversing, W. S. 

Austin 799,290 

Gearing for portable tools, W. N. Woodruff 799,131 
Gearing, variable speed, J. & A. W. Pren- 
tice 799,088 

Gilders' tools, pressure pad for, W. II. Coe 799.531 
Glass grinding apparatus, A. J. Sanford.. 799,193 
Glass grinding machine, A. J. Sanford.... 799,192 
Glass pressing machine, N. W. Hartinan.. 799.: 3.32 
Gloves and mittens, tip for, ,7. G. Davy.. 799,030 

Glue, casein, F. X. Govers 799.599 

Gold from its ores., extracting, F. W. Dupre 799,548 

Gold saving machine, J. B. Holmes 799,161 

Grain conveyer, J. F. White 799,584 

Grain elevating device, N. II. Nelson 7.99.078 

Graining machine, friction, II. G. Krasky 799,389 

Gramophone, C. Hilgenburg 799,055 

Gun barrels, means for cooling, II. Leh- 

mann 799,476 

Gun sighting apparatus, 0. P. E. Schneider 799,093 

Guns, recoil pad for, A. T. Duncan 799,037 

Haine fastener, J. II. Wilson 799,286 

Hammer, drop, M. Merrill 799,352 

Hammer, foot power, G. E. & A. M. Wil- 
liams 799,285 

Hammer, power, II. Vigneault 799,282 

Harness, single trace, G. V. Beckman 799,294 

Harrow, O. D. Lent 799,604 

Harrow, combined spike and spring tooth, 

J. R. Naylor 799,399 

Harrow, disk, A. Lindgren 799,607 

Harvester, E. A. Mainguet 799,249 

Harvester bunching device, bean, W. II. 

Wilder 799.425 

Hat holder, G. Davis TO9.308 

Hat fastener, J. J. Smith 799.097 

Hay elevator, N. H. Nelson 799,077 

Hay fork, S. W. Gates 799,231 

Hay rack fixture, W. F. Jacobs 799,384 

Heater. See Brooder heater. 

Heater, C. E. McPherson 799,252 

Heating or cooling apparatus, surface, A. W. 

Brewtnall 799,621 

Hinge, C. S. Stevens 799,275 

Hinge, S. Tripp 799,503 

Hinge, door check and closer, combined floor, 

T. II. Jordan 799,342 

Hitch, rope, M. E. Boddy 799,027 

Holding device, M. T. La Valle 799,006 

ITook and eye, L. F. Gosnell 799,328 

Horseshoe, J. T. Hufty 799, a57 

Horseshoe calk, ,T. S. Magoon, Jr 799,347 

Horseshoes, overshoe for, A. Smith 799,273 

Hose coupling, train, I. I. Caskey 799,301 

Hose supporter, F. W. Lowe 799,570 

Hydraulic pressure machine, R. D. Fildes.. 799,229 

Illusion apparatus, R. B. Smith 799,499 

Incubator, C. F. Bauer 799,514 

Incubator nest, J. U. Moore 799,353 

Iron or steel, cementing, C. C. Davis.... 799,542 
Iron sponge, producing wrought, D. Reynolds 799,189 

Ironwork structure, W. E. Williams 799.510 

Jar closure damn, W. II. Richards 799,207 

Jar closure tool, F. R. Nice 799,400 

Journal box lid. G. A. Woodman 799.365 

Junction box, L. H. Nielsen 799, 1S3 

Kilns, car pushing mechanism for tunnel, 

A. A. Gery 799,322 

Knitting maching take up, Obenhoff & Brod- 

crick 799.081 

Lacing hook, shoe, II. J. Griswold 799,044 

ladder, A. A. Smith 799,360 

Ladder, double jointed extension, F. B. 

Hubbard 799, 1 63 



Cuspidor, R. F. Regan 799,403 ' Ladder, store service, S. B. Martin 799,068 
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THE CURTIS DOUBLE 
CYLINDER MOTOR 

5 h.-p. 60 lbs. Roller Bearings. 
Capt. Baldwin's famous air- 
ship, the California Arrow, 
is propelled by this motor. 
Also our motorcycle, which 
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Lamp having second class conductors, elec- 
tric incandescent, W. Eoehm 

Lamp socket, J. C. Tournier 

Lamp, vapor, C. B. Trewhella 

Lamps, starting apparatus for vapor electric, 

C. J. Coleman 

Lap robe and foot protector, combined, H. 

Nielsen ..... 

Latch, automatic, H. C. Umpleby 

Laundries, shipping hamper for, T. L. Met- 
calfe 

Lawn cutter and roller, motor propelled, 
W. P. Anthony 

Leaf holder, T. R. Eddy 

Lifting jack, J. M. Reid 

Lighting system, W. L. Bliss 799,522, 

Lightning arrester, P. C. Hewitt 

Lightning conductor support fastener, C. 
Bajohr 

Line holding device, L. Palmer 

Linotype machines, compound spacer for, J. 
M. Bryant 

Linotype machines, motor attachment for, 
M. W. Morehouse 

Liquid fuel burner, T. J. Colbert 

Loading and unloading machine, S. Munson 

Lock, F. S. Aliano 

Lock, J. A. Home... 

Lock, W. W. Warren 

Loom comber board motion, W. Wattle... . 

Loom, filling replenishing, E. S. Stimpson 

Loom, filling replenishing, E. S. Wood 

Loom, filling replenishing, Tillman & Stew- 
art 

Loom for weaving tufted fabrics, T. W. 
Head 

Loom, pile fabric, Dornan & Shinn 

Low water alarm, J. Loftus 

Lubricator, R. H. Elkins 

Lubricator, T. W. Smith 

Machine wrench, W. E. Etter 

Magneto electric generator, Crouch & Tit- 
zel 

Mail bag fastener, Bain & Bradley 

Malt drums, control arrangement for, B. 
Cluss 

Marble shooter, J. M. Cutler 

Medical and surgical vibrator, H. W. Shon- 
nard 

Metal on non-metallic bodies, depositing, C. 

F. Blacklidge 

Metal, purifying tantalum, W. V. Bolton.. 
Metal rolls, apparatus for heating, B. H. 

Doll 

Metallic leaf in right lines, machine for de- 
positing, W. H. Coe 

Micrometer height gage, C. D. Clark 

Mill. See Cane mill. 

Milling machine, W. J. Parkinson 

Miner's washing pan, J. Johansen 

Moistener and sealer, envelop, P. F. Cox.. 

Molding machine, G. W. Packer 

Mop wringer, A. F. Lifvendahl 

Motor regulator, hydraulic, A. Johnson.... 

Motor reversing mechanism, A. L. Cushman 

Motor starter, C. E. Asbury 

Mower, lawn, Gage & Kaehler 

Music roll perforating device, H. P. Ball 

Muzzle protector, J. L. Whinery 

Nail claw, L. Jolissaint 

Paper fastener, E. C. Andrews 

Paper, manufacture of tobacco like, H. Apel 

Paper rolls and cores, shaft for winding, J. 
H. Baker 

Pavement, G. Moebs 

Pavement, bituminous, F. J. Warren 

Pen and pencil holder, fountain, W. F. 
Duryea 

Pen, fountain, J. F. Betzler 

Pencil and lead pencil holder, slate, G. 
Jorgensen 

Penholder, R. Kelsey 

Phonograph, G. Webster 

Phonograph, sound amplifier, R. B. Smith.. 

Photographic plate developing apparatus, J. 

D. Lyon 

Photographic plate envelop, J. D. Lyon 

Photographic printing frame, L. Renkel.. 

Piano action flange, C. A. Lambert 

Pianos and organs, hinged key slip for, F. 

Peterson 

Picture frame, J. Babst 

Pigments, making paint, J. A. Titzel, Sr. . 

Pile driver, A. A. Raymond 

Pipe coupling, F. Robinson 

Pipe coupling, J. W. Linzee, Jr 

Pipe cutter, etc., W. A. Schenck 

Pipe making machine, pulp, S. R. Bradley, 
Jr 

Pipe supporting bracket, M. C. Rosenfeld 

Pipe wrench, Gill & Henderson 

Plane, carpenter's, J. Jett 

Planter, corn, F. Fisher 

Planter, seed, T. H. Jones 

Pliers, apparatus for holding, D. W. Barrow 

Plow, R. L. Killingsworth 

Plow, J. B. Hunter .*. 

Plow, J. H. Kennebrew 

| Plow, sulky, W. L. Paul 

Pole, conduit, F. Stevens 

Post hole digger, C. Butcher 

Potato bug destroying machine, Klunder & 

Stobbe 

I Power transmission system, V. Martinetto 

Printer's block, adjustable, E. L. Wilson... 

Printing, demonstration picture for multi- 
colored, B. Ludwig 

Printing frame, E. R. Petrie 

Printing plate wiper, F. E. Blaisdell 

Printing presses, vacuum feed controlling 
flevice for, A. W. Massey 

Printing, register hook for color plate, B. 
Ludwig 

Pulleys, etc., casing for, H. Hansen 

Pulp screens, stock distributer for centri- 
fugal, J. IT. Baker, et al 

Pump, C. F. Allen 

Pump, F. B. Allen 

Pump controlling device, feed, C. E. Squires 

Pump for bore holes and the like, hydro- 
dynamic, W. Wolski 

Pump, force feed lubricating, E. Meely.... 

Pump motor, fluid pressure. F. Sage 

Pump, steam driven air, W. Weir 

Pumping engine, F. Sage 

Pumping engine, P. F. Oddie 

Rack cutting machine, O. J. Beale 

Radiator, B. A. Way 

Radiator valve, J. F. Winkler 

Rail chair, A. Grala 

Rail cover, third, W. G. Taylor 

Rail joint, Wilson & Wise 

Rail joint, interlocking, H. T. Steinecke. . . . 

Rail joint of the scarf type, M. C. Cath- 
erman 

Railway construction, Case & Devlin 

Railway crossing, Pierce & Westropp 

Railway joint, J. F. Cox 

Railway rail, Boomer & Linkswiler 

Railway rail stay, H. H. Sponenburg 

Railway tie, metallic, U. G. Potts 

; Railway traffic controlling apparatus, lock- 
ing device for, L. Griffith 

Rebounding wheel, F. J. A. Mabut 

Reclining chair, adjustable, Wilmot & Mur- 
ray 

Recording and alarm system, watchman's, A. 

E. Waggoner 

Refrigerator drin nan. C. E. Smith 

Register or counter, A. J. Gillespie 

Regulator. See Engine speed regulator. 

Regulator, W. Wadsworth 

Relay, W. W. Coleman 

Releasing device, automatic, T. C. Dill. . . . 
Resaw, horizontal band, H. G. Dittbenner.. 

Resaw mill dog, A. B. McClintock 

Resaws, feed device for horizontal band, 

H. G. Dittbenner 

Retort, G. Ketchum 

Rifle, saloon magazine, F. Linner 

Rifles and other small arms, sight for, L. 

G. P. Thring 

Roasting furnace, F. Klepetko 

Rock drill, pneumatic, A. P. Schmucker. . 

Rolling mill roll, A. Ridd 

Roofings, metal plate with fastening ribs 

and outwardly bent longer edges for 
lining, O. & W. Neumeister 

Root cutter, A. Maguin 

Rosette, A. P. Seymour .^. 

Rotary engine, S. N. Elliott 

| Rubber fabric, Gray & Sloper 



799,219 
799,420 
799,581 

799,451 

799,080 
799,115 

799,483 

799,024 
799,314 
799,188 
799,526 
799,049 

799,433 
799,491 

799,030 

799,613 
799,223 
799,397 
799,289 
799,338 
799,582 
799.284 
799,108 
799,130 

799,280 

799.563 
799,594 
799,173 
799,161 
799,274 
799,228 

799,305 
799,292 

799,450 
799,224 

799,272 

799,218 
799,441 

799,310 

799,535 
799,533 

799,616 
799,059 
799,304 
799,354 
799,345 
799,236 
799,035 
799,431 
799,041 
799,025 
799,125 
799,387 
799,513 
799,215 

799,435 
799,179 
799,619 

799,038 
799,297 

799,167 
799,168 
799,122 
799,412 

799,571 
799,572 
799,266 
799,344 

799,492 
799,291 
799,113 
799,090 
799,497 
799,608 
799,194 

799,028 
799,092 
799,155 
799,234 
799,463 
799,467 
799,026 
799,241 
799.383 
799,469 
799,258 
799,106 
799,445 

799,242 
799,177 
799,511 

799,609 

709, 401 
799,138 

799,349 

799,480 
799,463 

799,434 
799,132 
799,214 
799,500 

799,428 
799,574 
799,577 
799,507 
799,190 
799,615 
799,587 
799,120 
799,129 
799,557 
799,110 
799,512 
799,415 

799,447 
799,032 
799,260 
799,540 
799,140 
799,361 
799,357 

799,558 
799,248 

799,128 

799,422 
799,410 
799,556 

799,505 
799,452 
799,591 
799,592 
799,181 

799,546 
799,470 
799,478 

799,206 
799,063 
799,409 
799,269 



799,182 
799,573 
799,358 
799,596 
799,374 



You Have a Telephone In 
Your Office, Of Course 



Have you one in your home? It 
will save many steps and much 
time and annoyance. It will 
pay for itself in car fare saved. 
Call No. 9010 Cortlandt, Con- 
tract Dept., for full information 



New York Telephone Co. 15 Dey Street 



"STAYS RIBHT 1 



nition Plus. Regular 
mica, J|1.75. torty-toi 



Yon get the 
right length 
and type in 
the ' l Sta- 
Eite " Tg- 
Poreelain, $1.50 ; 
They', 



, , _ , made FOE the motors. 

The R. K. Hardy Co., 335 West Broadway, New York 



The 



of the 




LINDSAY LIGHT 

How to Get 
Greater 
Light for 
Less Money! 
Why Lindsay 
Light is 
Betas 
Installed in 
Home*. 
Stores, 
Offices, 
Factories. 
and for 
Street 
Lighting. 
Study the 
Diagram and 
Read This: 

Gas costs 
MONEY. 

Oxygen is 
FREE. 

The Lindsay 
burns the 
maximum of 
oxygen and 
the minimum 
of gas. 

RESULT— 
A light of 
dazzling brilliancy and astonishing cheapness. 

CONSTRUCTION: Globe has six air drafts. 
Burner secures perfect combustion— Mantle is 
thoroughly impregnated with THORIUM, which 
is the secret or its marvelous incandescence. Out- 
shines and outlasts all other mantles. 

TE8T81 City Governments of Chicago and 
Cleveland, after exhaustive candle-power and du- 
rability tests, decided in favor of the Lindsay and 
placed contractsf or 500,000 Lindsay mantles. 

SPECIAL TRIAL OFFER: We will send a 
Lindsay Light complete, prepaid, for $1.00 if your 
dealer cannot supply you. Enjoy the luxury of 
Lindsay Light while you nave on era* bill*. 
Booklet on Economical Illumination FREE. 
LINDSAY LIGHT COMPANY 
195 Michigan St. , Chicago 91 Chambers St. , New York 



WILLIAMS S 6 



The acme of luxury, 
convenience 
and 
economy. 



Willlsmi' Shaving Sticks, 
Shaving Tablets, Toilet 
Waters, Talcum Powder, 
Jersey Cream Toilet Soap. 

Writ* for booklet 
" How to Shave'* 

The J, B. Williams Co, 
GLASTONBURY, CONN. 



Q 



The 

Wizard 

Engine 



Witt 
Pump 



VI 



ENGINES 



Economical Power 

In sending out their last specifications for 

gasoline engines for West Point, the U. S. 

War Department required them "to be 

Olds Engines or equal." This speaks vol- 

' umes for our engines. It means they excel all 

others or the U. S. Government would not de- 

mandthem. 

They are the horizontal type, 2 to 100 H. P., 
I and are so simply and perfectly made that it re- 
[ quires no experience to run them, and 

Repairs Practically Cost Nothing. 

Send for a catalogue o f our Wizard Engine, 2 j 
I to 8 II. P. (spark ignition system, same as in j 
the famous Oldsmobile)t hem ost econom- 
ical small power engine made; fitted 
with either pump- jack or direct con- 
nected pumpjorour generalcata- 
logne showing all sizes. 

J)lds Gasoline Engine Works, 
Lansing, Mich. 



New York Agents, R. H. Dbyo & Co., Binghamton, N. Y. 



It's a Fine Piece of Work 

in itself. That's the best reason why all 
the work it touches has the stamp of 
quality and perfection. 

Goodell's Hand Drill 

has new 20th century features. Double 
gesrs. Two speeds. One chuck. Capacity 
to% inch. Send for catalogue. 

GOODELL-PRATT COMPANY 
Greenfield, Mass. 




YOU NEED IT! 

modern 6a$-€ngine$ 



AND 



Producer-gas Plants 

By R. E. MATHOT, MX. 

314 Pages Bound in Cloth 152 Illustrations 

Price $2.50, Postpaid 






• A Practical Guide for the Gas-Engine Designer and User. 

A book that tells how to construct, select, buy, install, operate, 
and maintain a gas-engine. 

No cumbrous mathematics : just plain words and clear drawings. 

The only book that thoroughly discusses producer-gas, the com- 
ing fuel for gas-engines. Every important pressure and suction 
producer is described and illustrated. Practical suggestions are 
given to aid in the designing and installing of producer-gas plants. 

Write for descriptive circular and table of contents. 






MUNN & COMPANY, 

361 Broad-way, New 



Publishers 
Yorh 



September 23, 1905. 



Scientific American* 



249 



The 







Peacemaker 

Paris . . 1898 

Pretoria , . 1902. 

PORTSMOUTH 1905 



The First Draft of the 



TREATY OF PORTSMOUTH 



was written on the 

Remington Typewriter 



Six Remington Typewriters, with Russian, French and English 
keyboards, were in constant use by the Russian and Japanese 
Plenipotentiaries during the entire month of the Conference. 

The Treaty of Paris (1898) between Spain and the United 
States and the Agreement of Pretoria (1902) between the 
British and the Boers were also drafted on the 

Remington 

"Peace hath her victories no less renown'd than war." 



REMINGTON TYPEWRITER COMPANY 
New York and Everywhere 



"The Stately Homes 
of England" 

of which Mrs. Hemans sang so sweetly, 
undoubtedly had the advantages of an- 
tiquity and historic associations, but for 
positive comfort, beauty of design, prac- 
tical arrangement and tasteful adornment 

they could not match the luxurious modern dwellings 

illustrated and described in 

"American Homes and Gardens 




»t 



the new monthly magazine for all Americans appre- 
ciating the "home." 

This unique publication, every issue of which is a 
veritable edition de luxe, introduces the reader to the in- 
teriors of the finest homes in America, shows how they 
are built, arranged and decorated, explains how furni- 
ture may be arranged to the best advantage, and gives 
authentic and expert hints upon the laying out of house 
gardensand the planting of proper flowers. It tells how 
bric-a-brac should be displayed and pictures hung so as 
to get the best effects. 

Subscribe Now, and Include the Beautiful July and August 
Numbers, which will soon be Entirely Out of Print 

Every issue of 72 pages has a handsome colored cover and con- 
tains an article upon some particular mansion, with various external and 
internal views, views of garden, etc. , where possible. 

All home lovers are delighted with the magazine, as are also archi- 
tects, builders, contractors and prospective home builders, whether at a 
cost of a modest $3,000 or the more magnificent ' million-dollar 
dwelling." It is intended alike for the economical and the luxurious. 

72 pages each issue. 25c. per copy. $3. 00 a year, in advance 

MUNN & CO., Publishers, 361 Broadway, New York 



Sanding machine, H. L. Bornman... 

Saw mills, upper saw guide for band.-H. G. 
Dittbenner 

Scraper, road, R. M. Milling . 

Screen, J. Stork * >■■ 

Seal, R. C. Pleins 

Seal, C. C. McCormick 

Sealing bottles, jars, etd., cap or closure 
for, W. H. Dodge 

Sealing jar for preserving various articles, 
such as food, etc., O. C. Hovey 

Seams of sheet metal bodies, machine for 
forming the side, A. Slaysman, Jr 

Sewer pipe and manhole, combined, F. A. 
Lovejoy 

Sewing machine drop table, W. Grothe 

Sewing machine loop taker driving mechan- 
ism, J. O. Huffman 

Sewing machine, rotary hook, M. Hemleb . . 

Sewing machine treadle, Brompton & Dow- 
ling 

Shade roller bracket, A. Heisterkamp 

Shaft attachment, H. D. Aupke 

Sheet metal, machine for expanding slitted, 
O. Bradford 

Sheets, controlling mechanism for machines 
acting on, F. L. Cross 

Shepherd's crook, F. Bins, reissue 

Shingling stool, J. L. Neice 

Shoe, H. C. Welch 

Shoe, studding, D. W. McNaugher 

Skirt stretcher, G. F. Knollmann 

Slicer, fruit and vegetable, J. E. Walston. . 

Sliding gate, J. O. Hodgens 

Snow plow, rotary, S. H. Dunning 

Socket, regulating, L. T. Bogia, Jr 

Soda fountain draft tubes, bottle charging 
attachment for, F. H. Lippincott 

Soldering clamp, spectacle, W. E. Fenster- 
macher 

Spacing table, A. Clarke 

Speculum, C. D. Tracey 

Spike, J. I. Bond 

Spindles, bobbin clutching means for rota- 
table, J. V. Cunniff 

Spinning or twisting apparatus, W. T. Car- 
roll 

Spoons, forks, and the like, attachment for, 
J. F. Moore 

Spot or fastener setting implement, C A. 
Henry 

Squares, leveling attachment to, J. A. Hope- 
well 

Stacker, swinging, N. Weiler 799,210 to 

Stalk cutter, A. W. Weatherly 

Stalk cutter and roller, combined, J. J. 
Nohr 

Stamp and other mills, feeder for, O. C. 
Hamill 

Stamp mills, ore feeding mechanism of pneu- 
matic, J. J. R. Smythe. 

Stand. See Flower stand. 

Steam boiler, S. A. Reeve 

Steam boiler, J. R. Brown 

Steam generator, J. C. Parker 

Steam generator, W. H. Shafer. .799,196 to 

Steam generator, Sutliff & Watt 

Steam shovel, G. W. King 

Steam trap, J. Smith 

Stone blocks, machine for making artificial, 
J. Jaeger 

Stone mold, artificial, J. Pfeiffer 

Stool, folding camp, E. W. Cornell 

Stove, combined heating and cooking, L. C. 
Pederson 

Street sweeper and collector, combined, J. T. 
Whittome 

Stroke indicator, T. C. Dill 

Sucker rod coupling, F. L. Bennett 

Surgical ligatures, package for, R. W. John- 
son 

Suspenders, J. W. Heilbron 

Swing and lounge, combined, J. H. Miner 

Switch, A. Benassy 

Swivel, hydraulic, L. B. Embry 

Syringe, F. C Barnes 

Tanning extracts, making, Lepetit & Tag- 
liani 

Taper rolling machine, J. M. Davidson.... 

Teaching device, music, E. A. Fletcher- 
Copp 

Tedder, H. C. Richmond 

Telegraph transmitter, Leonard & Lewis.... 

Telegraphy, S. F. Jones. .799,237, 799,239, 

Telegraphy, B. Gati 

Telegraphy, multiplex, G. L. Hogan 

Telegraphy, sextuplex, S. F. Jones 

Telephone exchange switching appliance, C. 
M. Hedman 

Telephone exchanges, calling device for au- 
tomatic, Lundquist & Norstrom 

Telephone receiver casing, A. R. Thollander 

Telephone relay, B Gati 

Telephone systems, electric generator for, 
Willix & Young 

Tent, cottage, H. W. Stroud 

Thill coupling, M. E. Covey 

Ticket, railway and other, F. B. Waite.... 

Tiles, block form for forming, J. Rapp, Jr. 

Tiles, interlocking, J. H. Perrin 

Tire clamping device, pneumatic, Schweinert 

, & Kraft 

Tire, pneumatic, T. B. Jeffery 

Tire shrinking machine, cold, H. Mayers. . 

Tire, wheel, B. T. L. Thomson 

Tires, detachable securing means for, J. 
Baker 

Tobacco pipe, A. C. Duncan 

Tongue, convertible vehicle, S. V. Plice . . . 

Tools, air feed for pneumatic, F. L. Slo- 
cum 

Tooth facing, porcelain, L. L. Poston ...... 

Traction apparatus, Hiss & De Buren 

Train lighting system, W. L. Bliss, 

799,516 to 799,521, 799,523 to 799,525, 

m to 

Transformer, W. L. Waters 

Translucent fabric, E. H. Angier... 

Transmitter arm, J. A. Birsfield 

Transmitting mechanism, F. S. Keyes 

Tree protector, Holt & Peacock 

Trolley, W. S. Tichenor 

Trolley catcher and retriever, C. F. Wilson 

Truck, R. J. Edwards 

Truck, brick, C. M. Steele 

Truck, car, Pfl ager & Howard 

Truck, car, R. J. Edwards 

Truck, car, G. Linden thai 

Truck for aerial railways, E. Rost 

Tumblers and like receptacles, support for, 
A. H. Hope 

Turbine, compound steam, C. V. Kerr 

Turbine, elastic fluid, C. G. Curtis, reissue 

Turbine locomotive, H. Lentz 

Twister stop motion, yarn, J. L. Potts 

Type easting machine, F. W. Hews 

Type writing machine, H. B. Curtis 

Type writing machine, S. T. Smith 

Type writing machine, G. B. Webb 

Type writing machine tabulating attach- 
ment, T. Oliver , 

Type writing machine type cleaning attach- 
ment, J. H. Ladd 

Typewriting machine type cleaning attach- 
ment, R. C. Hammill 

Umbrellas, etc., safety retaining device for, 
F. J. M. Hilbig 

Uncoupling device, J. R. Carmer 

Unicycle, J. Mattison 

Valve for hydrants, independent nozzle, 

J. T. Lynch 

Valve gear, G. W. King, et al 

Valve, reversing, B. Smartt 

Valve, rotary, J. D. Baldick 

Varnish gum, making, A. Kronstein 

Vault light construction. Old & Lederle .... 

Vault mold, T. F. Gaebler 

Vaults, etc., cover and door for, D. Clerico 

Vehicle, motor, W. F. Smith 

Vehicle, self propelled, H. Lemp 

Vehicle top support, S. M. Buchanan 

Vehicles and cycles, antiskidding device for, 
H. S. Eyre 

Vehicles intended for air, water, and land 
locomotion, propelling device for, H. 

Hoernes , 

Vending machine, L. C. Spooner 

Vending machines, coin controlled fraud pre- 
venting device for, A. D. Grover 

Voting machine, W. J. Wilkinson 

Waffle iron, P. A. Hormann 

Wagon, dumping, P. Blatt 



799,442 

799,150 
799,250 
799,416 
799,086 
799,614 

799,370 

799,568 

799,409 

799,479 
799,331 

799,339 
799,334 

799,141 
799,379 
799.586 

799,299 

799,457 
12,388 
799,487 
799,583 
799,251 
799,343 
799,209 
799,566 
799,312 
799,530 

799,247 

799.552 
799,302 
799,114 
799,298 

799,033 

799,142 

799,612 

799,564 

799,601 
799,212 
799,506 

799,488 

799,376 

799,101 

799,265 
799.SS0 
799,083 
799.198 
7!\>,277 
799,170 
799,098 



799,385 
799,493 
799,455 

799,084 

799,126 
799,545 
799,296 

799,106 
799,464 
799 ,.178 
799,135 
799,597 
799,216 

799,246 
799,306 

799,152 
799,268 
799,392 
799,240 
799,555 
799,567 
799,238 

799,160 

799,346 
799,205 
799,554 

799,585 
799,302 
799,456 
799,208 
799,187 
799,259 

799,094 
799,164 
799,482 
799,278 

799,293 
799,460 
799,358 

799,201 
799,495 
799,337 

799,527 
799.52!) 
799,423 
799,367 
799,137 
799,388 
799,466 
7B9.419 
799,213 
799,315 
799,414 
799,085 
799,316 
799,606 
799,404 

799,381 
799,062 
12,390 
799,067 
799,185 
799,054 
799.034 
799,099 
799,121 

799,490 

799,473 



799,505 
799,446 
799,396 

799,394 
799,169 
799,498 
799,134 
799,065 
799,254 
799.373 
799,303 
799,100 
799,245 
799,222 

799,551 



799,405 
799,103 

799,045 
799,620 
799.162 
799,588 



You Can 



you can increase the force of 
your sales force 50% — 

you can multiply your own 
selling ability 100 %— 

you can build up your business 
100%— 

you can make 3 times as much 
money — 

3 times as easy 

by the 

Sheldon Course 
in Salesmanship 

<H All that Blackstone is to the law Shel- 
don's Correspondence Course is to the 
selling end of a business. 

•I We say that, but we are not alone when 
we say it — thousands of students who 
have put it to the proof say it with us— the 
men who have gone through the course, 
studied it. and turned it into dollars— they 
say it. 

•I The men who have made money by it 
and improved their positions through it— 
they say that Sheldon's Correspondence 
Course in Salesmanship made their rise 
possible. 

<I Hundreds of men who are today in con- 
trol of big organizations were underlings, 
kept down and back until Sheldon's Course 
opened the way. 

•I Let us send you the booklet that tells 
you about this great study — this science 
of salesmanship, the principles and studies 
which underly it and upon which commer- 
cial success is founded. 

<I You owe it to yourself, to your business, 
and to your men (upon whom your busi- 
ness depends) to give yourself and them 
the help which Sheldon's Course alone can 
give. 

^T It is a duty upon you ; the duty of suc- 
cess; the obligation of it. 

•I " Sheldon's Salesmen " are the hardest 
men of all to compete with. They have 
their salesmanship reduced to a science. 
They know how to anticipate, how to judge, 
how to approach, how to demonstrate. 

•I You are interested in this sort of thing, 
and you will be still more interested when 
you have looked further into the question. 

•I We have some very valuable booklets 
that are full of meat, telling all about this 
Science of Salesmanship. You want them 
— we will mail them to you on request. 



The Sheldon School 

, (1548) The Republic, Chicago 




DIRECT FROM THE FACTORY 

THIS DESK shipped 

[anywhere in the United 
States upon aa fill 
receipt of 0O>UU 
Examine Carefully 

and if found to he A-l in 
every respect, pay the 
balance $12.00 and the 
freight.andyouwill have 
the greatest desk value 
ever offered. This desk 
is made of selected Oak 
throughout. It is 48 in- 
ches long, and is finished 
golden. Has pen racks, extension slides, book stalls' 
etc. All drawers lock by closing curtain. Nothing to 
equal it has ever been offered heretofore for less than 
ISB.OD to $30.00. Write tor Desk Catalogue. Address 
CENTRAL MANTEL CO., 1212 Olive St., ST. LOUIS 

New Baltimore & Ohio Terminal 
Twenty-third Street, New York City 

All passenger trains of the Baltimore 
& Ohio Railroad to and from New York 
City now have direct ferry connection 
with 23d Street Terminal, in addition to 
Liberty Street ; the South Ferry Term- 
inal having been discontinued. 

Twenty-third Street is the most pop- 
ular terminal of the great metropolis be- 
cause of its convenience to the hotel, 
theater and shopping district. In the 
recent remodeling of the terminal build- 
inga glass roofed canopy was constructed 
fifty feet wide, under which the cross- 
town cars of 14th, 23d, 28th and 29th 
Street lines pass, so that passengers are 
protected from the weather leaving the 
ferry house, and also avoid the annoyance 
of street traffic. 

All baggage destined to New York City 
will be delivered to 23d Street, unless 
distinctly marked "Liberty Street, ' or 
otherwise. 

A complete electric cab service has also 
been established for the transportation of 
passengers and baggage at very reason- 
able rates. 

Detailed information with map may be 
secured at all Baltimore & Ohio Ticket 
Offices, 

C. W. BASSETT B. N. AUSTIN, 

Gen'l Pass. Agt., Balto., Md. Gen'l Pass. Agt., Chicago, 111. 

D. B. MARTIN, Mgr. Pass. Traffic, Balto., Md. 
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" These two I use daily 

ARNICA 

Tooth 
Soap 




Is antiseptic; 
preserves while it 
beautifies. No 
spilling or wast- 
ing; convenient 
and economical. 

» 25 Cents 
At all Druggists 

STRONG'S 

Arnica Jelly (carboiated) 

Keeps the skin free from roughness 
and pimples. Nothing better for 
sunburn or chapping: also for cuts, 
bruises, burns and all eruptions. 
Keeps the skin soft, smooth and del- 
icate. The collapsable metal tube Is 
convenient and unbreakable. 
Take it with you wherever you go. 
If your druggist hasn't it—Send to us* 
Sent postpaid on receipt of 25 cents. 

C. H. STRONG & CO. 

CHICAGO 




Send the Name of Your Car 

or engine, and we will send tull infor- 
mation about the Anple Auto- 
matic Sparker. Tne best storage 
battery charger for automobile, launch 
or gas engine. Address, 

The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 




A MONEY MAKER 

Hollow Concrete Building Blocks, 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO. 
616 N. 6th Street, Terre Haute, Ind. 



Valuable Scientific Papers 

ON TIMELY TOPICS 



Price 10 cents each, by mail 



ELECTRONS AND THE ELECT ICO- 
NIC THEORY are discussed by SIR 
OLIVER I.ODGR in Scientific American 
Supplements 1428, 1429, 1430, 1431, 
1432, 1433, 1434. 

THE PANAMA CANAL is described from 
the engineering standpoint in Scientific 
American Supplement 1359. 

WIRELESS TELEGRAPHY. Its Progress 
and Present Condition are well discussed in 
Scientific American Supplements 1425, 
1426, 1427, 1386. 1388. 1389, 1383, 
1381, 1327, 1328. 1329, 1431. 

HOW TO CONSTRUCT AN EFFI- 
CIENT WIRELESS TELEGR.APH 
APPARATUS AT SMALL COST is 

told in Scientific American Supplement 
1363. 

SUBMARINE NAVIGATION. An ex- 
haustive review of the subject is published 
in Scientific American Supplements 
1414, 1415, 1222, 1223. 

SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in 
Scientific American Supplement 1430. 
The paper is illustrated by numerous en- 
gravings. 

THE INTERNAL WORK OF THE 
WIND. By S. P. I,ANGL,EY. A painstak- 
ing discussion by the leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships. Scientific American 
Supplements 946 and 947. 

LANGLEY'S AERODROME. Fully de- 
scribed and illustrated in Scientific Ameri- 
can Supplements 1404, 1405 and 1546. 

STEAM TURBINES. Their Construction, 
Operation and Commercial Application. 
Scientific American Supplements 1306, 
1307, 1308, 1422, 1400, 1447, 1370, 
1372, 1521. The articles have all been 
prepared by experts in steam engineering. 

PORTLAND CEMENT MAKING is de- 
scribed in excellent articles contained in 
Scientific American Supplements 1433 
1465, 1466, 1510, 1511. 

AERIAL NAVIGATION. Theoretical and 
Practical Discussions. Pictures and Descrip- 
tions of actually-built dirigible balloons and 
aeroplanes will be found in Scientific 
American Supplements 1161, 1149, 1150, 
1151, 1404, 1405. 1413, 1455. 

THE TANTALUM LAMP. A full illus- 
trated description of a lamp having a metal- 
lic filament and burning at once without 
preliminary heating appears in Scientific 
American Supplement 1523. 

THE WATERPROOFING OF FABRICS 

is thoroughly discussed in Scientific Ame- 
rican Supplement 1522 by an expert. 

THE SPARK COIL, ITS CONSTRUC- 
TION AND MAINTENANCE, is the 

subject of a painstaking article in Scien- 
tific American Supplement 1522. 

ELECTRIC IGNITERS FOR. GAS EN- 
GINES are discussed in Scientific Ame- 
rican Supplement 1514. 

CARBURETERS, a subject of immense im- 
portance to automobilists and the users of 
oil engines, is well treated in Scientific 
American Supplement 1508* 

EPICYCLIC TR.AINS, which play an im- 
portant part in toothed gearing, are ably 
described in Scientific American Supple- 
ment 1524. 



Price 10 cents each, by mail 

MUNN ®. COMPANY 

361 Broadway New York 



Wagons, crane device for, T. M. Hackett.. 790,158 

Waist, L. S. Biggar 799,440 

Washboiler cover, A. R. Thomas 799,112 

Washing machine-, A. W. Smith 799,096 

Watch, stem winding and sotting, W. E. 

Porter 799,087 

Water, apparatus for electrically purifying, 

J. If. Lester 799,605 

Water closet chair and flush tank, sanitary, 

Thompson & Shehan 799,41 8 

Weed exterminating tool, J. W. Shaffer.. 789-,:'.59 

Weeder and cultivator, L. L. Sidwell 799,408 

Wells, portable rig for pulling oil, F. W. 

Pennell, reissue 12,389 

Wheel. See Rebounding wheel. 

Windmill, B. E. Gould 799,598 

Window, C. Chabau 799,448 

Window frame, A. Weiser 799,123 

Wire drawing machine, H. L. Thompson. . 799,501 
Wood, grooving an* tonguing cutter for, 

A. A. Westman 799,124 

Wrench, W. N. Bee 799,217 

Wrench, H. Aue 799,432 

Yoke, pole, W. B. Cole 799,530 

DESIGNS. 

Badge, R. 0. Bolt 37,536 

Badge, G. H. Baker 37,537 

Badge or pendant, Murray & Schenck 37,539 

Badge or similar article, W. B. Carruthers 37,538 
Brushes or similar articles, back for, T. W. 

Foster 37,548 

Button hooks or similar articles, handle for, 

T. W. Foster 37,549 

Clock frame, S. M. Lawson 37,540, 37,541 

Drinking vessel, A. Pick 37,546 

Glass, sheet, W. Buttler 37^544 

Hat pin, S. G. Mandalian 37,550 

Lavatory, W. J. Kohler 37,543 

Pedestal, C. S. Kohler 37,542 

Pens and pencils, pocket safety clip for 

fountain, M. H. Duryea 37,552 

Pot for table use, J. H. Gault 37,545 

Spoons, forks, or similar articles, handle 

for, F. Ilabensack 3.7, 547 

Vizor or eye shade mask, P. F. Volland. ... 37,551 



TRADE MARKS. 

Ale, blood orange, birch beer, sarsaparilla, 
and plain soda, ginger, Cliquot Club Co. 

Antiseptic and disinfecting compounds, Sep- 
ticide Co 

Antiseptic solution for skin diseases, C. F. 
Schneider 

Baking powder, Dayton Spice Mills Co.... 

Beds, mattresses, and cots, spring, Southern 
Spring Bed Co 

Beer, Otto Huber Brewery.... 

Beer, lager, P. M. Ohmeis & Co 

Belting, fabric, Eureka Fire Hose Co 

Beverage ingredient, H. Curiel 

Billiard or pool table cushions, O. L. Briggs 
& Son , : 

Blanks for bookkeeping and similar record- 
ing purposes, B. E. McSheehy 

Bonbons, Walter M. Lowney 46,288, 

Books and pamphlets, A. Deist 

Books,, continuous sales slip, Carter Crume Co. 

Books, duplicating sales, Carter Crume Co.... 

Boots and shoes, leather, Gauthmann, Car- 
penter & Telling 

Boots and shoes made of leather, F. Brigham 
& Gregory Co 

Boots, shoes, and slippers, leather, Batchelder 
and Lincoln Co ,. 

Brandies, S. & S. II. Freiberg 

Brick, pressed, Bradford Pressed Brick Co.. 

Butter, Jahnke Creamery Co 

Candies and chocolates, E. W. Dunstan 

46,256, 

Candy, W. Brownley 

Candy, Chandler & Rudd Co 

Canned and preserved fruits and vegetables, 
Wm. Numsen & Sons 

Canned fruits and canned vegetables, R. C. 
Williams & Co 

Canned fruits, berries, and vegetables, Snow 
Flake Canning Co.' 

Cartridges, Selby Smelting & Lead Co. 

46,247 to 

Chains, watch, A. Kohn & Co 

Chocolate and candies, C. Gousset 

Chocolate and candy, T. II. Auerbach 

Chocolate and cocoa, Siegel, Cooper & Co. . . 

Chocolates and other bonbons, Walter M. 
Lowney Co 

Cigars, Alles & Fisher 

Cigars, W. Schliep 

Cigars, Y. Pendas & Alvarez 

Clocks, Waterbury Clock Co 

Coal, Coal River Lumber and Coal Co 

Cocktails, prepared, H. Webster Co 

Coffee, Nash-Smith Tea & Coffee Co 

Coffee, roasted, Dayton Spice Mills Co. 46,281, 

Collar supporters, L. Hollander 

Collars and cuffs, L. Frank 

Confections, fruit, Walter M. Lowney Co.... 

Corsets, J. Beckel & Co 

Cotton flannel, Chieopee Mfg. Co 46,279, 

Cotton piece goods, S. Nachtigall Co 

Cough drops, W. W. Smith 

Crates and packing cases, G. W. Peck 

Disinfectants, deodorizers, germicides and in- 
secticides, American Disinfectant Co.... 

Door fasteners, checks, locks, latches, and 
parts thereof, Russell & Erwin Co 

Fabric, woven silk, S. Eiseman & Co 

Finger rings, Dueber Watch Case Mfg. Co... 

Fowling pieces and parts thereof, Hunter 
Arms Co 

Fruits and vegetables, Wm. Numsen & Sons, 

46,372, 

Fruits and vegetables and fruit and vegetable 
preserves and jellies in tins or glass, 
Wm. Numsen & Sons 

Fruits and vegetables in tins or glass, Wm. 
Numsen & Sons 

Gins, S. & S. H. Freiberg 

Glass, enamels, and pottery, decorative, Tif- 
fany Furnaces 

Glass jars, H. W. Putnam 

Glass lamp chimneys, reflectors, and lantern 
globes, Gill Brothers Co 

Gloves and mittens, J. I. McMartin's Sons. . . 

Governors, engine, M. L. Bayard & Co 

Hair coloring, Imperial Chemical Mfg. Co... 

Hair restorer and dandruff cure, J. L. Brad- 
ley 

Hats and caps, John B. Stetson Co 

Hats, men's, D. Petigor 

Hose, fabric, Eureka Fire Hose Co... 46,182, 

Hosiery, A. E. Farmer 

Insulating compounds, Standard Underground 
Cable Co 

Insulating material, linings of, Keystone Hair 
Insulator Co 46,333 to 

Knit underwear and hosiery, Robt. Reis & 
Co 

Knives, forks, and spoons, R. Wallace & 
Sons Mfg. Co 

Knives, razors, nail cutters, chamnagne wire 
cutters and table cutlery, A. J. Jordan.. 

Leather, kid and morocco, Quaker City Moroc- 
co Co 

Liniment, M. Spiegel 

Liniments, O. F. Washburn 

Magazines, H. P. Arms 

Magnesia, preparation of, Chas. H. Phillips 
Chemical Co , 

Medicine for sick headache, indigestion, con- 
stipation, and all diseases of the stom- 
ach, liver, and bowels, Hubbell Chemical 
Co 

Medicine for the treatment of the ills of chil- 
dren, proprietary, Anglo American Drug 
Co 

Medicines for skin diseases and eruptions, 
A. Wood 

Metal, bearing, Frictionless Metal Co., 

46,238 to 

Mineral water, Eureka Springs Water Co.... 

Mineral Waters, Re-Leaf Company 

Mowers and their component parts, lawn, 
Coldwell Lawn Mower Co 46,306, 

Newspapers, Grit Publishing Co 

Oil heaters, Silver & Company 

Oil preparation, liquid, Pinoleum Mfg. Co.... 

Ointment, artificial, Paris Medicine Co 



46,222 
46,366 

46,204 
40,353 

4<>.:i.'ii 
46,258 
46,255 

46,177 

40,343 
46,290 
46,181 
46,303 
46,304 

46,193 

46,315 

40,296 

46,318 
46,176 
46,331 

46,257 
46,254 
46,278 

46,374 

46,246 

46,276 

46,249 
46,265 
46,262 
46,253 
46,273 

46,291 

40,17.". 
46,202 
40,212 
46,208 
46,178 
40,320 
46,198 
46,365 
46,194 
46, 1 87 
4(1,289 
46.175 
46,280 
40,209 
40,275 
46,356 

46,213 

46,221 
46.259 

46,282 

46,227 
46,373 



46,375 
46,319 

46,207 
46,199 

46,191 
46,267 
40.233 
46,329 

46,2f2 
46,263 
46,357 

46,18,'! 
46,184 

46,250 

46,337 

46,201 

46,200 

46,245 

46,358 
46,224 

4(1. 230 
46,174 

46,225 



46,205 



46,231 

46,241 
46,314 
46,271 

46,307 

40,15)2 
40,203 
40,220 
40,355 



Hydrozone 



Cures 



Sore Throat 



A Harmless Antiseptic. 

Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Not genuine unless 
label bears my signature : 



=fa 



Dept. U,G3 Prince St., N. Y. 

Write for free booklet on Rational Treat- 
ment of Disease. 



They Make Bad Roads Good 

No slipping or skidding of wheels on any 
kind of conveyance if fitted with 

WEED'S TIRE GRIPS 

which ensure steady traveling. Can be car- 
ried in any car. Occupy but little space. 
Easily adjusted. Anyone? can apply them. 
Protects occupants of car from flying mud, 
etc. Indispensable in wet weather. Send 
for free descriptive booklet 8. • 

WEED CHAIN TIRE GRIP CO., 28 Moore St.. N. Y. City 






THE "BEST" LIGHT 

Outshines the Sun. 

i It'sipurewhitelightmakesday of night. Costs less than 
I kerosene; six times more powerful than electricity. Exam- 
| ined, tested and permitted by underwriters' association. 
1 CATALOG FREE. 

. NO DIRT- NO WICK -- NO SMOKE - NO SMELL ' 

I Agents wanted. Exclusive territory, good commissionpaiO 

I THE BEST LIGHT COMPANY, 

I Soto Offnera of Original Patents. 87 H. 5th St., Canton, Ohio. 



A bra k e that holds your car on the steepest grade and 

on the instant, by the slightest touch of a finger, is the 

Wat res Spent Gas Brake. 

This brake is to automobiles what the air brake is to 
railroading, the last word of perfect control. Spent gas 
only is used and the engine is not affected in the slight- 
est. The same power blows a whistle and fills thetires 
to any pressure desired. Price, complete, $50. If you 
have any doubts, we will send you one for a month's 
trial and refund your money it it is not twenty times 
better than you thought. Special booklet. The Gas 
Engine Whistle Co.. 1137 Broadway, New York. We 
also build a whistle for gas engines and motor boats. 



/ 



Fit 
W^Clinrlw 



P. ^ 

tthoni 5 'Iff 



Solid Tire Wear 

With Pneumatic 
Resilience? 

your tire troubles will 
be ended if you use 

Swinehart 

Cushion Tires 

on your car. They ride easiest, require 
less power, do not skid, climb steeper 
hills, run in car tracks, eliminate break- 
downs from punctures and blowouts. 
A sk for free booklet No. 3 

Swinehart Clincher Tire & Rubber Co. 
Akron, Ohio 

eg imu — il. 
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Schwartz Furnace 

FOR MELTING GRAY IRON, 

STEEL, COPPER, 

BRASS AND 

BRONZE 

Send for Catalogue 

HAWLEY DOWN DRAFT FURNACE CO. 
CHICAGO, ILL. 




AMARRBHS 



r"^ SURFACED X 

OOFIN 



Apply it yourself. Makes a finished gravel roof. Comes ready 
to lay in rolls of 108 square feet. Write for sample, circular 
and prices. Warren Chemleal and Mfej. Co., 

18 Battery Pl„ New York 





Manufactory Established 1781. 

Lead-Colored Slate Pencils, Rubber Bands, 

Erasers, Inks, Penholders, Rulers, Water 

Colors, Improved Calculating Rules. 

Send for descriptive Circular S. 

44-60 Ea^st 23d Street, New York, N. Y. 

Grnml Prize, Highest Award, St. i, oil is, 1904. 



A Loose Leaf Book 




PERFECTLY 

Flat-Opening 

AND 

Self-lndexin* 

Most convenient for 
price books, route books, 
poektit ledgers, meter 
books, engagement \-- 'i;i.< 



and "all forms of records which should be kept in com 
accessible form, Betterthananvcard index. These "Uiiimatie" 
books are bound in full, genuine, nexiidf, black leatlier, are 
perfectly flat opening and sheets may he instantly 
inserted or removed from any part. 

The following sizes sent postpaid on receipt of price: 



Vest Pocket 
Coat Pocket 



No. 


Binding 
Edge 


Size 

of Sheet 


("apac. of Covf.i 


Inches 


Lk.vvks- 


212 
4412 
612 
532 
632 
7732 
1132 


2 

4^ 
6 

5K 

1% 
11 


2 x 4 

4y 2 x i% 

. n% x 3 

r^x4H 

11 x 8>£ 


I 

'A 

8 


50 
50 
50 
125 
125 
125 
125 



Com- 
plete 



1.20 
1.70 
1.75 
2.10 
8.90 



19 other sizes carried in stock 

Stock ruling: Quadrille, Unruled, Dollars aiidCents, Fakt Lines, 
Double Entry Ledger and 4 -Column Price-Book Ruling. 

Send for sample sheets and complete catalogue of lax gest 
line of loose-leaf devices in the world. 

Sieber & Trussell Mfg. Co., 4002 Laclede Ave., St. Louis 



BurffiYomQaoAT 

By the Brooks System 

If you can drive a nail and cut out a piece 
of material from a full-sized pattern— you 
can build a canoe— row-boat— sail-boat— or 
launch— in your leisure time— at home, and 
the building will be a source of profit and 
pleasure. 

All you need is the patterns, costing from $2.50 up, 
and materials, from S5.00 up. The tools are common 
in every household. Patterns of over 40 styles and 
sizes— all lengths from 12. to 55 feet. 

The Brooks System consists of exact=size 
printed paper patterns of every>«m of the boat— 
with detailed instructions and forking illus- 
trations showing each step of the work— an itemized 
bill of material required and )k>w to secure it. 
Over 6,000 amateurs successfullv.fcffilt boats by the 
Brooks System last year. Fifty per f £, of them have 
built their second boat. Many have'^stablished them- 
selves in the boat-manufacturing business. 

Catalogue and particulars free. For 25 cents, 100- 
page catalogue containing valuable information for the 
amateur yachtsman, showing several working illustra- 
tions of each boat, and a full sel for one boat. Full 
line of knock-down and completed boats. 
When so ordered, patterns are expressed, 
charges prepaid, C. O. D., to allow ex- 
amination. 

BR.OORS BOAT 
MFC. CO. 

^S^. Originators of the Pattern 

^$^ System of Boat Building 




408 Ship Street, 
Bay City, Mich., 
U. S. A. 



PERFECT- PUMP! POWER. 

gasa* is attained only in the 

iglfti TABER ROTARY PUMPS 

IfllipfeJL They are mechanical, 

iipiulpSp simple and durable. Will 

j|fp®|H§[^ pump hot or cold fluid, 

^y^P thin or thick. Requires 

no skilled mechanic. Most 

power at least cost. All parts 

^ interchangeable. Made of 

£g iron, stet 1 or bronze. Can be 

~ driven by belt, motor or en- 

fine attachment. Large Illustrated Catalogue free. 
ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A. 




SUBSTITUTES m (OAl 

Are described from the technical 

Standpoint in the following Scientific 

American Supplements. 



Each Supplement named costs 10 cents 
by mail: 

COMMERCIAL USES OF PEAT. 

Scientific American Supplement 1324. 
The article enumerates the principal peat 
bogs and states their financial possibilities. 
GERMAN RRIQUETTING MA CHIN- 
EllY IN AMERICA. Scientific 
American Supplement 1411. A valu- 
able economic report. 

A NEW ELECTRICAL PROCESS 
F.OR THE MANUFACTURE OF 
PEAT FUEL. Scientific American 
Supplement 1492* The paper fully des- 
cribes the Bessey process. 

LIGNITE, PEAT, AND COAL DUST 
FUEL. Scientific American Supple- 
ment 1426. A careful 'consideration of 
German methods. 

MOOR CULTIVATION AND PEAT 
INDUSTRY IN GERMANY. Scien- 
tific American Supplement 1481. An 
excellent, critical review. 

DOM ESTIC COKE AND BRI- 
QJ ETTES FROM RETORT 
COKE OVENS. By R. M. Atwater, 
Scientific American Supplement 121 1. 
A valuable monograph by an expert. 

THE WHITE MINERAL PRESS 
FOR BRIQUETTING. Scientific 
American Supplement 1224. An article 
describing and illustrating an American 
briquetting machine. 

Price io cents each, by mail. 



Older through your Newsdealer or from 

MUNN & COMPANY 
361 Bro&dw&y NEW YORK 



September 23, 1905. 



Scientific American. 
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An Up-to-date Catalo gue of Chemical Technology 

Just Ready 

VW A Classified Catalogue of Books on Chemical Tech- 
nology and General Chemistry arranged under the following 
heads: Acids, Alkaiiesr'und Salts; Beverages, Brewing, 
Cider, Distillation, Fet-mentation, Liquors, Preserving, 
Vinegar, Wine ; Brick, Ceramics, Glass, Porcelain, Pottery; 
Cement and Concrete ; India Rubber, Gutta Percha, Glue, 
Ink; Leather Manufacture; Oils, Fats,W axes. Paints and 
Varnishes ; Paper Manufacture, Fibres; Perfumery; Soap 
and Candles ; Sugar, Starch ; Flour, Baking, Bread, Con- 
fectionery ; General Rt erence and Receipt Books. Gen- 
eral Chemistry, Chemical Arithmetic, Calculation, Tables, 
etc.; Chemical Analysis ; Inorganic Chemistry ; Organic 
Chemistry ; Electro-chemistry ; Addenda ; sent free to any 
one in any vurt of the wwld who will send his address. 
HENRY CA^EY BAIRD & CO. 
Industrial Publishers, Booksellers and Importers 
S10 Walnut St., Philadelphia, Pa., U. 8. A. 



Mound City Dishwasher 

The Only Scientifically Constructed 
Dishwasher on {he Market 

No More Drudgery 
Dishwashing Made Easy 

Washes all kinds ofc dishes, 
plass and silverware. Can be 
used on gas, oil, wood or coal 
stove. Family size will wash 20 
to 30 assorted pieces atone time. 

There is more popular demand 
for a cheap, practical and dura- 
ble Dishwasher than any article 
that can be mentioned. Every 
lady wants one. 

Agents Wanted 

Our agents, both men and 
women, are making Big Money. 
Secure the agency tor this won- 
derful seller in your territory. 
Send at »nce for testimonials, 
* 3' »'i — " ^ U " P art ' cll l a rs and prices. 

Mound City Dishwasher C , 3685 Laclede Ave., St. Louis, Mo. 





i^^^^sks * r y | 

"""^"^ Squares ♦ 

CONCAVE Case Hardened Stock. Blaaes J 
hardened to Spring Temper and graduated ? 
to 32ds and 64ths, 2 to 12 ins. long. J 

Write to-day for Catalogue No. 17 B. ^ 

THE L. S. STARRETT CO., Athol, Mass. 
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SENSITIVE LAE JRA.TORY BALANCE. 

By N. Monroe Hopki ". This "built-up" laboratory 
balance will weigh up one pound and will turn with a 
quarter of a postage stkjp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 11S4. Price 10 
cents For sale by Mtjnn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 



THE Mite IT* Lamps 




- A 8 
For Home, Store and Street 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. No 
Wicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
j Exclusive territory to goodagents, tT-WWrite tor 
catalogue and prices. 

Chicago So far Light Ca.Dept g, Chicago 



Electric Ross,, Candy Machines 



TurDS sugars and candies L ;autiful, 

delicious, fleecy floss. No i to oper- 

ate. Will run all the time, always 

be ready for instant use. Si .e, light, 
efflcfent, durable. Any small t ? or girl 
can operate this machine. No gas or 
dangerous gasoline. Electricity alone 
does the work, and can b e taken from ^ny 
wire where electric lights are used. Price, 
$80.00, $5.00 with order, balance on de- 
livery, with privilege of examination. 
Shaffer Candy Machine Co., 
245 Bboadway, N. Y. 




?8u USE GRINDSTONES? 

if so we can suppiy you. All sizes 
mounted and unmounted, always 
kent in stock. Remember, we make a 
specialtyof selecting stones for all ape 
cial parposes. Send for catalogue " I " 

The CLEVELAND STONE CO. 

^ 2d floor. Wilshire. Cleveland. 0. 





frv_jent Machinery 

Quality and Price, both right 

BAND SAWS, JOINTERS, SAW TABLES, 
BAND SAW BLADES 

Catalogue tells the rest 

CRESCENT MACHINE CO. 
880 Main Street, Leetonia, (I., U. S. A. 




JAGER Marine 
4-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
b ining automatic carburettor 
with spark advance. Develops 
wide speed ranee and reliability 
under most trying conditions. 
Sizes '6 to 60 h. p. Send for catalog. 

CHAS. J. JAGER CO. 

Cor. High and Batterymarch Sts., 

Boston, Mass. 




ade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely Illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, V 3 a 
year : lour months, $1. Sold byall newsdealers. 

MUNN & Co. 36,Bfoadwa '' New York 

Branch Office, 635 V St.. Washington. D. C. 



Ointments and preparations employing vis- 
cous or jelly-like substances, Norwich 

Pharinaeal Co 46,228 

Oranges, W. T. White 46,209 

Padding, Knitted Padding Co 46,197 

Paper and envelops, writing, Marcus Ward 

Co 46,342 

Paper, toilet, A. F. Baird 46,295 

Pen«ils, lead, Eagle Pencil Co 46,311 

Pens, Spencerian Pen Co 46,206 

Perfumery, I<\ Hoyt & Co 46,216 

Photographic developing and printing paper, 

Artura Photo Paper Co 46,277 

Pianofortes, J. & C. Fischer 46,185, 46,186 

Pills for the cure of grippe, Duplex Grippe 

Pill Co 46,235 

Pins, safety, Consolidated Safety Pin Co... 46,234 

Pins, safety, Ingalls Pin Co 46,242 

Plows, Oliver Chilled Plow Works 46,351, 46,352 

Plows and parts thereof, Oliver Chilled Plow 

Works 46,349, 46,350 

Polish, Rogers & Pyatt 46,272 

Preparations for the cure of diseases of the 

digestive organs, Fitchmul Company.... 46,226 
Preservative composition, semifluid, Wyss, 

Thalman Mfg. Co 46,232 

Ranges, stoves, and parts thereof, Cole Man- 
ufacturing Co 46,179 

Razors, A. J. Jordan 46,244 

Remedies for diseases of the throat and 

lungs, A. Auscher 46,294 

Remedy, eye, D. Garflnkle 46,321 

Remedy, proprietary, Finlay Dicks & Co 46,237 

Rice and breakfast food made from rice. 

American Rice Cereal Co " 46,293 

Rods, sheets, wire, plates, tubes, ingots, and 
castings formed of metallic alloys, An- 

sonia Brass & Copper Co 46,251 

Salt, table and dairy, Diamond Crystal Salt 

Co 46,309, 46,310 

Seed, grass, E. W. Conklin & Son 40,180 

Shears and scissors, A. J. Jordan 46,243 

Sheetings and drillings, Minot, Hooper & Co. 46,268 
Sheetings and drillings, Enterprise Mfg. Co. 46,313 
Sheetings and drills, cotton, K. Iwahara. . . . 46,195 
Shoes, ladies', misses', and children's leather 

and canvas, Lindner Shoe Co 46,369 

Shoes, leather, Hathaway, Soule & Harring- 
ton 46,358 

Shot shells, Winchester Repeating Arms Co. 46,252 
Silk and satin piece goods, William Skinner 

Manufacturing Co 46,210 

Soaps, toilet and laundry, Beaver Soap Co., 

46,363, 46,364 
Specific for skin affections, F. F. Fanning... 46,236 

Stoves, heating, J. Wilson 46,211 

Suits for boys and children, I. Frank & Co. . 46,260 

Suppositories, L. D. Perkins. 46,218 

Sweaters, L. Frank 46,188 

Syrup and molasses, Francis II. Leggett & 

Co 46,316 

Tablets for certain named diseases, "Good 

Morning Call" Co. . . ; 46,324 

Talking machines, disk, Talk-O-Phone Co., 

46,285, 46,286 
Tobacco, chewing and smoking, Joseph G. Dill 46,264 
Tobacco, chewing and smoking, Smith & 

Scott Tobacco Co 46,274 

Tonic compound, Purdue Frederick Co 46,229 

Tooth powder, McKesson & Robbins 46,217 

Umbrellas and parasols, Gans Bros., 

46,189, 46,190, 46,261 
Valves and parts of valves, A. B. Jenkins.. 46,196 
Varnishes, paints, and japans, N. Z. Graves 

Co 46,270 

Water prepared for drinking purposes, City 

Ice Delivery Co 46,367, 46,368 

Welding plates, welding powders, and brac- 
ing and tempering powders, F. R. Phil- 
lips & Sons Co 46,219 

Whisky, L. Lazarus 46,266 

Whisky, Edgewood Dist'g Co 46,283 

Whisky, Mountain Distg. Co 46,284 

Whisky, Vaccaro Cigar & Liquor Co 46,287 

Whisky, Wichman, Lutgen & Co 46,292 

Whisky, Baum & Loeb Co 46,297 

Whisky, B. J. Goldman Co 46,298 

Whisky, R. II. Bennett & Co 46,299 

Whisky, M. Bloch & Co 46,300 

Whisky, Breen & Kennedy 46,301 

Whisky, Cahn, Belt & Co 46,302 

Whisky, Corrigan Liquor Co 46,308 

Whisky, Economy Distilling Co 46,312 

Whisky, J. & A. Freiberg 46,317 

Whisky, J. & S. Goodman 46,323 

Whisky, II. & II. W. Catherwood 46,325 

Whisky, S. T. Harvey & Son 46,327 

Whisky, J. N. Murdoch Co 46,330 

Whisky, Kaufmann, Baer & Co 46,332 

Whisky, Wm. Bergenthal Co 46,338 

Whisky, L. W. Levy & Co 46,339 

Whisky, I. Mansbach & Co 46,340 

Whisky, F. Madlener 46,341 

Whisky, II. W. Meier & Brother 46,344 

Whisky, I. Michelson & Bros 46,345 

Whisky, T. E. O'Keefe 46,347,46,348 

Whisky, C. II. Ritter & Co 46,359 

Whisky, A. B. Rudolph & Co 46,360 

Whisky, Sample & Co 46,361 

Whisky, Stanton & Co 46,362 

Whisky, Old "76" Distilling Co 46,370 

Whisky, Vaccaro Cigar & Liquor Co 46,371 

Whisky, rye, Frerker Bros. & Co 46,320 

Whisky, rye, G. Gump & Sons 46,322 

LABELS 

"Antiseptic Sanozol Soap," for medical soap, 

A. P. Price 12,376 

"Boll Brand," for butter, F. C. Barger & Co. 12,369 
"Blue Ribbon Spar Varnish," for varnish, 

Beckwith-Chandler Co 12,379 

"Buttercup Brand," for brick cheese, M. 

Fitzgerald 12,370 

"Country Club," for cigars, C. J. Wolfe 12,363 

"Espana de Oro," for cigars, Weiss Bros.. 12,364 
"Golden Leaf," for brick cheese, M. Fitz- 
gerald 12,371 

"Holly Brand Coffee. 'Good Cheer all the 
Year,' " for coffee, Canby, Ach & Canby 

Co 12,365 

"John T. Carback Unexcelled Horse and Cat- 
tle Powders," for medicine for horses 

and cattle, J. T. Carback 12,373 

"Karaina," for cigars, B. Lyon 12,362 

"Old Stark," for whisky, Stone Hill Wine Co. 12,368 

"Pale Export," for beer, F. Neumer 12,367 

"Puss," for cigars, J. Hubert ► 12,361 

"Quakerine," for medicine, Quakerine Drug 

Co 12,372 

"Silvozone Jewelry and Metal Polish," for a 

jewelry and metal polish, R. E. Wiatt.. 12,378 
"Skeeter Scarer," for liquid to drive away 

mosquitos, L. A. Hansen 12,374 

"Triloba Salt," for medicine, E. L. Patch Co. 12,375 
"Up To Date Cocoa," for cocoa, Up To Date' 

Cocoa Co 12,366 

"V Heel Protectors," for heel protectors, F. 

W. Whltcher 12,377 



PRINTS. 

"A Souvenir from John P. Squire & Co.," 

for pure leaf lard, John P. Squire & Co. 1,423 

"Adler's Latest Garments," for men's ap- 
parel, David Adler & Sons Clothing Co.. 1,422 

'Lady Cole," for dog medicine, G. W. Clay- 
ton 1,427 

! 'No Hot Boxes if you use Frictionless 
Metal, ' ' for frictionless metal, Friction- 
less Metal Co 1,426 

'Suspects His Master," for whisky, Brown 

Porman Co 1,425 

■'Tramp's Discovery," for beer, Geo. Wiede- 
mann Brewing Co 1,424 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent dosired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For term's , and further particulars 
address Munn & Co., 361 Broadway, New York. 






GAS ENGINE GENERATOR 

\ STEADY LIGHT FROM AN ORDINARY 

M GAS OR. GASOLINE ENGINE 

Not a makeshift, but a specially designed machine with bearings amply 
heavy to support balance wheel withouta third bearing. Write for Bulletin t$2 

ROCHESTER ELECTRIC MOTOR CO. 

10-12 Frank St., ROCHESTER, N. Y. 



RADIUM and RADIO-ACTIVITY 



By Dr. Chas. Baskerville 

OF THE COLLEGE OF THB CVTi 
OF NEW YORK 

A full account of the latest and most important developments in the field of 

radio-active substances. Cloth bound, profusely illustrated, postpaid, $1.10 

WILLIAMS, BROWN & EARLE, Dept. 6, 918 Chestnut Street, PHILADELPHIA, PA. 



THE HARRINGTON & KING PERFORATING Co. 

OF EVERY DESCRIPTION, 
FOR ALL USES. 
o . tri'siacBc s? chicag o, ioli^ . 



Agents Wanted 



in every railway shop to 
solicit subscriptions for the 

fflnilwagMlasterMlechmic 

ONE DOLLAR A YEAR 

LIBERAL COMMISSION TO AGENTS 



Railway Master Mechanic 

Security Building Vanderbilt Building 

CHICAGO NEW YORK 



LET US BE YOUR FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 
I '■ YOU WANT MANUFACTURED 

Stampings., Models, Exper. Work 

write for free booklet 
the close machine a stamping go. 

970 Hamilton St., Cleveland, O. 



Men and boys wanted to learn plumbing trade; 
great demand tor graduates $4. 00 to $5.00 day; many 
complete course two months; graduates admitted to 
Union and Master Plumbers' Association. COYNE 
BROS. CO. PLUMBING SCHOOLS. New York , Cin- 
cinnati and St. Louis. (Day and Night class.) For free 
catalogue address 239 Tenth Avenue, New S ork. 
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JHSUlluaM Corliss Engines, Brewers 



and Bottlers' Machinery. THE ' VIT/TER 
MFG. CO.. 899 Clinton St., Milwaukee, W 



MnflPIQ & EXPERIMENTAL WORK. 

lllUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



BALLOONS 



Aeronaut Jj. Stevens, 

Box 181 Madison Sq„ N. Y. 



P A I I C fl D U I A l^'arm Bargains. Send for monthly 
UHLIT UnPJIH catalogs. C.M. Wooster, S.Francisco. 



WORKING and PATENT DRAWINGS. 

G. M. MAYEE. M.B.. 1131 Monadnock Bl., Chicago, III. 



RUBBER. 



Expert Manufacturers 
Fine Jobbing Work 

PARKER, STFARNS & SUTTON, 228.229 South St.. New York 



TRANSLATIONS. 



All languages. A'] subjects. 

Expert work. Moderate 

terms. Chas. A. Brassier, 621 Park Place, Brooklyn.N. Y. 



EXPERIMENTAL. WORK Scientifically 

and accurately executed. Models and small machinery 
perfected. Stenj/icke & Volkmer, 61 t ulton Street. 
Telephone 5655 John. 
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IN VENTORS.— Our specialty is practically devel- 
oping inventions. Design and build special, plain and 
automatic machinery, presses, dies, models, patterns 
and jigs. Send for Booklet No. 5. 

A. Nacke & Son, 236-12 S. 9th St., Philadelphia, Pa 

MASON'S NEW PAT. WmP~H0IST 

for Outrigger hoists. Faster than Elevators, and hoists 
direct from teams. Saves handling at le>s expense. 

Manfd. by VOLNEY W. MASON & CO., Inc. 
Providence, R. I., U. S. A. 



NOVELTIES & PATENTED ARTICLES 

M*NUFACTURED'8VC0NTRACT. PUNCHING DIES, SPECjALMACHINEflYi 
E.KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND." 



Experimental & Model Work 

Or. <fc advice free. Wm.Gardam &Son.45-51Rose St..NY 



The money making crop. 
Easily grown. Room in your 
garden to grow hurdreds of 
dollars worth annue]ly. Roots 
forsale. PlantrJOW. Literature free. Write today. 
BUCKINGHAM'S GINSENG GARDEN, 

Dept. 4, Zanesville, Ohio. 



GINSENG 



NAME PLATES-STEEL STAM*? 
l^MPLOYEE CHECKS.KEY TAGS &BADGES • *P 

q.ROBBI NS MF G.GO. 58 KNEELANB ST. 
Sr/vp for Catalogue ••••Boston, MASS. 



CEMFXT BOOKS. How to Use Portland Cement, 50c ; r em ent 
SidewalkConstruction,50i;.; Reinforced Concrete Construction, $'2.50; 
Monier Cement and Steel Const ruction, 50c; Hollow Concrete Block 
Building Construction, 50c. Postpaid on receipt of price. 
CEMENT AND ENGINEERING NEWS - - Chicago, ill. 



"HOW TO BECOME AN ENGINEER" 

Booklet just published trives salaries, duties and preparation for 
Civil. Electrical, and Mechanical Engineering. Price 3i» cents. 
EAHL LEWIS, Publisher, 1840 85th St., Brooklyn, X. Y. 



$25,000 made from one-half 
acre. Easily grown through- 
out the U. S. and Canada. 
Room in your garden to gro w 
thousands of dollars' worth. Roots and seeds forsale. 
Send 4c. for postage and get our booklet D N telling all 
about it. McDowell Ginseng Garden, Joplin, Mo. 



GINSENG 



As Good and Better Than Many Gold Mines 

CD HP PIIITIIDC The »nry book in the whole 
rllUU UULIUnC wide world on the cultivation 
ana uses of the common frog. How to breed, how to 
feed and protect from its numerous enemies, etc. 

By Si C. OOOMBES, South San Francisco, San 
Mateo Co., California. $5*00 a. book. 



THE CITY OF NEW YORK 

Department of Street Cleaning 

New York, September 2, 1905. 
Contract for tbe Final Disposition of Garbage 
in tbe Borougb of Manhattan, for Five 
(5) Years, from August 1, 1906. 

Bids for the above contract will be received at the 
Main Office of the Department of Street Cleaning, 
Nos. 13-21 Park Row (14th floor), Borough of Manhattan, 
until 12 o'clock, noon, Monday, November 6, 1S05. 

For further information as to the nature of the 
work and the manner and requirement of the bids, 
bidders should call upon the Commissioner of Street 
Cleaning, and should also read the advertisement of 
said contract now appearing in the "City Record." 

JOHN McG. WOODBURY 

Commissioner of Street Cleaning 

Learn Telegraphy and 
R. R. Accounting 

$50 to $100 per month salary assured our graduates under 
bond. You don't pay us until you have a position. 
Largest system of telegraph schools in America. En- 
dorsed by all railway officials. Operators always in de- 
mand. Ladies also admitted. Write for catalogue 

MORSE SCHOOL OF TELEGRAPHY 

Cincinnati, 0., Buffalo, N. Y., Atlanta, Ga., La Crosse, 

Wis . Texarkana, Tex.. San Francisco, Cal. 




Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 styles 
$2 up. OlINIGRAPH 
CO., Dept. 52, S9Cort- 
landt St., New York. 



I /Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs.. 493 Sixth Ave., New York. 
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All the Standardmachines SOLD or RENTED ANY. 
. WHERE at HALF MANUFACTURERS' PRICES, 
J Shipped with privilege of examination. Send for Cat, 

Typewriter Emporium, 2o3LaSaite St., Chicago 



i»ngwid3iz 

MAIL-ORDER Importers and Exporters of Linguistic Books. 
Specialists in Dictionaries in All Languages on All Subjects. 

LANGUAGES PRIN"ING COMPANY 

Languages Building, 15 West iSthSt., New York 



The Eureka Clip 

The most useful article ever invented 
for tbe purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 10(1 for 25e. 
To be had of all booksellers, stationers 
and noiion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Bex 121. Blooiufield. N. J. 





LUFKIN 

TAPES AND RULES 

ARE THE BEST. 

For sale everywhere. Send for 
Catalog No. 16. 

LUFKIN RULK CO. 

Saginaw, Mich., U.S. A. 

New York and London. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY ■ 

allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 
W. F & JOHN BARNES CO. 
Established 1872. 
1999 Rubv St. Rockford, ILL. 





THE WATERBURY 

Emery Grinder, 

with adjustable table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding. 

I^" Send for Catalogue. 
BLAKE & JOHNSON 

P. O BOX 7, 

Waterbury Conn 
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Scientific American 



September 23, 1905. 



New York 
Belting & Packing Co. Ltd. 

Manufacturers of high grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 
Write for catalogue. 

91-93 Chambers St., New York 



INVESTIGATE 

The mechanically correct 
DURYEA, invariably is 
to purchase. Ituryeas 
are different is the reason. 
Patented features make 
them for Comfort and 
Economy Supreme. Send 
for leaflet it Tells tne 
Reason Why. 

DURYEA POWER CO., 44-84 Aeyrud St., Reading, Pa. 





SnGSSIiS 



Stationaries, Portables, Hoisiers. Purap- 
i ers. Sawing and Boat Outfits, Combined 
J with Dynamos. 

Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



What Is Daus' Tip-Top? 




TO PROVE that Daus' "Tip-Top" is 

the best and simplest device for making 

100 OOpies from pen-written and 50 

copies from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days' trial. _ -^ 

Price *?. 50 less * P" _. . 

tradediecountof V» Net 

SSJ^ per cent, or \Jf 



ThePelii I B. Dans Duplicator Co., DausBldg, 111 John St., Sew fork 



Ail varieties at lowesc prices. Best Kailroad 

Track and Wagon or Stock Scales made. 

Also 1000 useful articles, including Safes, 

1 Sewing Machines, Bicycles, Tools, etc. Save 

Money. List? Free. Chicago Scale Co.. Chicago, III. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



CABINETS 

For the Ma.p &nd Ta.ck System 

We furnish state maps mounted for the tack or rout- 
ing L-ystem at from $1.25 up. Cabinets specially adapted 
for maps and plates used by all large corporations and 
-municipalities. Send for free sample map and catalog. 

JOHN W. ILIFF & CO.. 

350 Wahash Avenue CHICAGO 




STRAIGHT LECS 

If yours are not so, they will 
appear straight and trim if you 
wear our Pneumatic or Cushion 
Rubber Forms. Adjusted instant- 
ly, impossible to detect, easy as a 
garter. Highly recommended hy 
army and navy officers, actors, 
tailors, physicians and men of 
['iishion. Write for photo ilhis 
trated book and testimonials, 
mailed under plain letter seal. 

The Alison Co.. Dept. A 4, 

BUFFALO, X. Y. 




See How Easy It Is 

to clean your auto or carriage with the 
IDEAL CARRIAGE WASHER 

No Splashing. No Cold Hands. Saves 40$ 

Water. Saves 60$ Labor. Impossible to 

Scratch or Injure the Finest Finish. Keeps the 

Varnish Glossy and Bright. 

Price, delivered, la $3.00 each. 

£end to-day. You will need it to-morrow. 

IDEAL CARRIAGE WASHER CO. 

148 Lenox St., Rochester, N. Y. 



The Most Modern Marine Motor 




having the most rapid speed and 
weighing least per h. p. and pos- 
sessing the fewest parts is the \ an 
A u ken Motor. No vibration, 
easy to operate, simple, reliable, 
clean. Great power. Perfectcon- 
trol. Always ready. Every stroke 
cleans the cylinder. 

VAN AUKEN-CLEVAUC CO. 
Yonkers, N.Y., U.S.A. 



Our Microscopes, Microtomes, Laboratory 
Glassware, Chemical Apparatus, Chem* 
icals, Photo Lenses and Shutters, Field 
Glasses, Projection Apparatus, Photo- 
| Micro Cameras are used by the leading 
1 Laboratories and Government Depart- 
ments Round the World. 

Catalogs Iree. 



BAUSCH.&L0MB0PT.C0. 

, ROCHESTER. NY 



IFSSOP'S STEEL th J e v s e t ry 

Ul- FOR TOOLS, 5RWS ETC. 

W!5 JESSOP & SONS L° 91 JOHN ST. NEW YORK 
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Largest High. Head 
Centrifugal Pump 
in tKe World 

Capacity 10,000 gallons per minute. Total lift 550 feet used 
for hydraulicing on one of the largest placer mines in tbe 
world. See Scientific American, August 19, 1905. Catalog .No.20. 
Byron Jackson Machine Works, San Francisco, Cal., U. S. A. 



The car with only one lever 

The single transmission 
lever, like the throttle on 
the steering wheel, proves 
the simplicity of Rambler 
construction. 

No danger of using the 
wrong lev'er when you run a 
Rambler — for there is only one 
lever — controlling all speeds. 

This simple construction insures both ease of 
operation and freedom from complicated adjustments. 

Write for the Rambler catalogue, it gives many 
reasons why the Rambler is the car for you to buy. 

Surrey, Type One, illustrated above, complete 
with lamps, tools, etc., $1,350.00. Cape top $125.00 
extra. Other models, $750.00 to $3,000.00. 

Thos. B. Jeffery & Company, 

Main Office and Factory, Kenosha, Wis., U. S. A. 

Branches: 
Boston, 145 Columbus Ave. Chicago, 302-304 Wabash Ave. Philadelphia, 242 N. Broad St. 
New York Agency, 134 W. 38th St. Agencies in other leading cities. 
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The Modern Machines for Mechanics 



Here are two of the most useful and indispensable machines. Tbe cut on 
tbe left shows the best Bench Drill ever constructed for sensitive work. 
Drills from smallest size up to 5-16 inch. Spindle has Morse No. 1 taper 
bole and is counterbalanced by coil spring around feed lever shaft. Insures 
perfectly true and accurate work. Tbe Twentieth Century Polishing Lathe, 
see cut on right, is one of many different styles and sizes of Polishing Lathes 
tbat we manufacture. We have them to run by foot or belt power, for use ill 
all mechanic's lines. Send for catalogues B-15, C-15. 

THE W. W. OLIVER 31FG. CO., 1 482 Niagara St., Buffalo, N. V. 




Built upon 
principles acknowledged 
to be the only correct ones, mechanically, 
for its particular duty, the Cadillac trans- 
mission combines strength, durability and 
quietness, involving complete utility of 
power and requiring the least possible at- 
tention. With the aid of this wonderful 
piece of mechanism the Cadillac approaches 
closely to being actually trouble-proof, and is 
the most economically maintained of all 
motor cars. The transmission of the four- 
cylinder car affords three speeds forivard — 
the first and only car with the planetary 
gear system to offer this advantage. 

Runabout, $750; Tonneau car, $900; Light 

Touring car, $950; Four-cylinder car, $2,800. 

Write for catalog N \ and address oj 'nearest 

dealer, where you may try a Cadillac. 

CADILLAC AUTOMOBILE CO., Detroit, 

Member A* L. A. M, 



Mich. «| 




SLIGHTLY USED FURNITURE 

from the INSIDE INN and tea other World's 
Fair hotels and new furniture from 

BANKRUPT STOCKS 

AT ONE-FOURTH COST 

Beds, 50c; Springs, 50c; Mattresses, 
75c; Dressers. $3.00; Dining Tables, 
__._ * $1.75; Chairs, 25c; Sheets, 10c; 
Blankets, 25c; Comforts, 50c; Rugs, $1.00; Carpets, 
10c yd. and everything yoa can possibly want. 
Our Big Warehouse is Overflowing 
The greatest Bargain Clearing Sale ever held. 
Complete Catalogue eent FREE. Address 

LANGAN & PHILLIPS CO., Dept, F 162, ST. LOUIS 




MUCH 



1 Stereopticong and Moving FIcttireMaehitiess 
—all sizes, all prices. Views illustration 
timely subjects. Fine thing for Church and HomQ 
Entertainments. Men with small cacitalmafeemonoy 
giving public exhibitions. Illustrated catalogue free* 

MAI I ICTCQ MFC OPTICIAN, 

CALLIdl ClV 49 Nassau St., New Yflrfc 



*Ji square deal to every man.** 

Do not invest in Gasoline lights until you 
see new catalogue and prices of the famous 

PRIMO LIGHTS 

We make the best, and cheapest for quality 
—Gravity Lamps, Arc Pressure 1 amps, Hollow 
Wire Systems and Gas Machines. For house, 
store or streets. Also " rapid work " air pressure 
stoves for candy cookers and bakers. All the 
PRIMO GOODS show recent improvements in 
design and working details in advance of the 
times. Gasoline affords the onlv method of 
lighting which combines economy, brilliancy and 
independence. 

Write at once for catalogue. Special dis- 
counts to the trade. We will ship on open 
account to any merchant in good standing. 

WINDHORST & CO., 104 N. 12th St., ST. LOUIS, MO. 
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$lMay 
Save Your Life 

Needless suffering, loss of time, money, 
even life, are daily caused by minor accidents 
for lack of prcinpt and antiseptic treatment. 
An open artery will cause death in a few mc- 
raents unless the bleeding is stopped. Unsani- 
tary bandages or dressings cause blood poison. 
The U. S. Emergency Case, prtpared by an ex- 
perienced nurse, contains everything needed for 
permanent relief of minor accidents and tempor- 
ary relief of those requiring medical treatment. 
Every camper, traveler, autoist, and home, 
Should have a U. S. Emergency Case ; sent pre- 
paid for $1.00; worth many times that. De- 
scriptive booklet free. Don't w:tit for the 
accidents. ORDER NOW. 

U. S. Emergency Case Company, 
5 Weaver Building, Utica, N. Y. 

HATCH & BRITTIN, 

1101 Flat Iron Bldg., N. Y., 

Wholesale Agents. 



Complete 
Only 




BURNS 
WOODor 
COAL 



JUSTSEND ME ONE DOLLAR 

and I will ship C. O. D. to any railroad station in the TJ. S. 
this fine Willard Steel Range Anyone can say they have 
the best range in the world, but I will furnish the evidence 
and leave the verdict to you. After you examine i his range, 
if you are satisfied in every way, pay Agent $11.00 and freight, 
and you become the pofsessor of the best range in the world 
for the money. The range has six 8-inch lids; 18-inch oven; 
15-gallon reservoir; large warming clrget; top cooking ser- 
vice 30x34 ins. G uaranteed to reach you in perfect order. 
Shipping weight, 400 lbs. Thousands in use and every one of 
them giving satisfaction. Wr^te for full description and 
testimonials. 

WM. G. WILLARD 

No. 12 Willard Building ct . , rviTic n/irw 

316-320 CHESTNUT STEBBT sl ' LtHJKJ, IV1U 




STANDARD " 



Two=Speed Automatic Coaster Brake Hub 

Makes wheeling a delight, eliminates tbe drudgery. Do not waste money 
on experiments when you can buy a perfect attachment all in one bub. 
Our little booklet tells all about it and is mailed free. Write to-day. 



THE STANDARD COMPANY 



Torrington, Conn. 



nnAn Rlili RING machinery 

Kl 111 I I DU I LU I II U, AND CONTRACTORS SUPPLIES. 
I I^^^^I^ ACME ROADN1ACHY CO..FRANKFORT, IM.Y. U.S.A. 



THE SUPPLEMENTARY 
SPIRAL SPRING 



all vibration. No jolts or rebounds. 
Acts alike under light and heavy loads. 

Stands the test, adds comfort and new delight 
to motoring, fcaves engine, tires and springs. 
Will please you as hundreds of others. State 
make and model of your car. 

SUPPLEMENTARY SPIRAL SPRING CO. 
4529 Delmar Ave.. St. Louis. Mo. 



Too young to do 
anything; too 
old to do any- 
thing. The time 
between is very 
short. Capitalize 
it by a policy 
in the 



PENN MUTUAL LIFE 
PHILADELPHIA 




See Your Hair Grow 

GRAHAM'S 
"PNEU-VACU" CAP 

tkade (Transparent) mark 

The transparent '' PN EU-V ACU »' 
CAP gives you an opportunity to watch 
the process, and when you have caused a 

food, healthy, red glow in the scalp you 
now vou have brought the blood to the 
scalp again and that it will do the work 
nature intended. It nourishes the hair 
follicles andinduces a healthy growth that 
has long been dormant. You cannot 
OVERDO the matter, or worse still, not 
keep up the stimulation long enough. 

SOLD UNDER BANK GUARANTEE, 

Booklet on request. 

Vacuum Cap-Appliance Co 

Suite 910 Downing- Bldg. 
NEW YORK 
CITY 



Cheap Power from Kerosene 

SAFE, SiriPLE, VALVELESS 
AND RELIABLE 

Universal Kerosene Engine. 

Automatic in operation, easily start- 
ed, and runs steadily and at a com- 
paratively high rate of speed at a cost 
of less than one pint of kerosene oil 
per actual horse power hour. Praised 
wherever used. Highest efficiency at 
lowest cost. For prices and terms 
address 

UNIVERSAL KEROSENE; ENGINE CO. 
6. 8 and 10 Fiist St., New York City 





